


Medical Library 


She Yournal of 
CLINICAL 


FEB 1 1 1946 


ENDOCRINOLOGY 











VOLUME 5 NUMBER 10 


December, 1945 


FURTHER OBSERVATIONS ON THE VALUE OF THE 
PREGNANDIOL TEST FOR PREGNANCY : 
Henry S. Guterman 


TESTOSTERONE PROPIONATE IN TREATMENT OF 


SENILE PRURITUS.. . 
William L. Dobes, Jack Senan, eel Audis G. Frakes: 


THE RELIABILITY OF THE ASCHHEIM-ZONDEK TEST IN 


PREGNANCY x ab : 
John J.- Engelfried;: Gladys E. “Héwhinson: iid Veit F. 


Galandey 


THIOURACIL DERIVATIVES OF GREATER ACTIVITY 
FOR THE TREATMENT OF HY PERTHYROIDISM . 
E. B. Astwood and W. P. VanderLaan 


LETTER TO THE EDITOR 
Some Observations on the Question of Hypoparathyroiism of 


Diencephalic Origin . 
ANNOUNCEMENTS 
ABSTRACTS—Current Endocrine Literature 
INDEX—Volume 5. . 7”. 


407 


412 


419 


424 


431 
433 
434 














a 


Issued monthly for The Association for the Study of Internal Secretions by 
Charles C Thomas, Publisher. Annual subscription, $6.50; single copies, $1.00 








anew advance 


The development of Proloid marked a great forward stride in 


thyroid therapy. 


Proloid is biologically standardized as to actual metabolic 
potency . . . obviating the usual necessity for sole reliance on 


iodine content to determine potency. 


Proloid is recommended wherever U. S. P. thyroid is indicated 
—in the same dosages. The Maltine Company, New York. 
Established 1875. 


PROLOID the improved thyroid 


























The Journal of 


CLINICAL 
ENDOCRINOLOGY 





VOLUME 5 


DECEMBER, 1945 


NUMBER 10 


Copyright 1946 by the Association for the Study of Internal Secretions 





Further Observations on the Value of the 
Pregnandiol Test for Pregnancy’ 


HENRY S. GUTERMAN, M.D. 


From the Department of Metabolism and Endocri- 
nology,?, Michael Reese Hospital, Chicago, Illinois. 


BSERVATIONS on the excretion of 
() pregnandiol in the urine of women, 

relative to corpus luteum activity 
and progesterone secretion, have led to the 
conclusion that the presence of pregnandiol in 
the urine during amenorrhea signifies a normal 
pregnancy (3, 10, 17). On this basis we 
presented in 1944 a simple, rapid method for 
the determination of pregnandiol in urine 
(color reaction) as a diagnostic test for 
pregnancy (9). 

The present report summarizes data on 
248 patients, of which 155 were tested since 
the previous report. The results indicate that 
the pregnandiol color reaction is at least as 
accurate a diagnostic test for pregnancy as is 
the Friedman test. Added experience has led 
to technical refinements which improve the 
reliability of the procedure. 


Received for publication Aug. 1, 1945. 
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FURTHER OBSERVATIONS ON THE 
TECHNIQUE OF THE TEST 


The technique for the pregnandiol deter- 
mination has been detailed elsewhere (9). 
The entire procedure requires two and one 
half to three hours to complete. From four 
to six specimens can be conveniently tested 
simultaneously. The chemicals are inex- 
pensive, and the equipment employed is 
standard in clinical laboratories. No animals 
are needed. The rapidity and economy of the 
determination are self-evident. 

From further accumulated experience, it 
has been found practical to take several 
precautionary measures to insure against . 
interference with the final color reaction, 
viz.: 

1. New reagent solutions should be tested 
for their production of spurious colors. Each 
solution, in the volumes employed in the 
test, is evaporated to dryness in the hood. 
Ten cc. of conc. H:SO, is added to the cooled 
residue of each solution. Any solution giving 
a visible color reaction with the conc. 


LATTES 
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H.SO, must be discarded and be prepared 
anew or redistilled. 

Commercial absolute alcohol has con- 
tributed to false color reactions. Preparation 
of absolute alcohol from commercial absolute 
alcohol by the method of Lund and Bjerrum 
(12) has eliminated the misleading color 
factor. 

2. Preparation of 2 per cent NaOH in 
absolute methanol solution for use over a 
long period of time has led to “false negative” 
reactions. This solution is now prepared in 
the laboratory as follows: 

a) A solution of from four to eight per 

cent NaOH in methanol is prepared in a 
dry Erlenmeyer flask. 


TABLE 1. SUMMARY OF RESULTS® 


























Pregnandiol test | Friedman test 
Clinical state | ann 
Correct Incorrect| Correct |Incorrect 
Normal pregnancy | 116 8 96 ee 
Amenorrhea (not 106 9 75 9 
pregnancy) | 
Corpus luteum cyst} 0 1 1 0 
Hydatid mole 3 0 0 3 
Syncytioma 1 | LON BE. | 1 
Testicular tumor 4 0 3 1 
Total Pom ose: ft Pe 
Accuracy 92. 7Q%| | 87. 1% 


| 





3 AJl patients checked by clinical follow-up. 


b) The mixture is filtered through a dry 
sintered glass filter to remove the 
precipitated carbonate. 

c) The NaOH concentration of the filtrate 
is determined by titration with N/10 
H2SO,. 

d) The filtrate is then adjusted to a con- 
centration of two per cent with absolute 
methanol. 

e) The solution is freshly prepared every 
two to three days. 

3. Neglect in observing the final stages of 
the toluene or ethanol evaporation [steps 
B-7 and D-4 of the “Technique” (9)] may 
result in puzzling color reactions. Charring 
of the residues has led to dull, dirty, and 
light brown colors. These are easily distin- 
guished from the true color reaction. The use 
of a fine stream of air to eliminate the last 
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traces of liquid from the vessel, which has 
been removed from the hot-plate, hastens 
evaporation and prevents charring. 

Experience has led us to change the 
standard for a “positive” color reaction. 
Previously only an orange color was con- 
sidered “‘positive.”’ Quantitative studies using 
a spectrophotelometer indicate that an 
orange color is equivalent to 1 mg. of preg- 
nandiol per 100 cc. of urine,‘ or an excretion 
of approximately 15 to 20 mg. of pregnandiol 
per 24 hours. This range is higher than that 
reported in very early pregnancy (1) (2), and 
a standard based upon such an excretion 
would and did lead to false “negative” 
results. Therefore, the standard has been 
fixed at a color equivalent to a 24-hour 
pregnandiol excretion from 6 to 8 mg. The 
new minimum “positive” color is deep 
yellow. 

RESULTS 


The first morning urine specimens of 
women with amenorrhea, who presented 
obstetrical diagnostic problems, were ex- 
amined by the pregnandiol color reaction 
and by the Friedman test. The urine of males 
who had testicular tumors was also similarly 
tested. 

Table 1. summarizes the results obtained 
in 248 patients. Of these, 124 had normal 
pregnancies. Results were recorded as correct 
in 116 cases and incorrect in eight cases. 
“Positive” color reactions were obtained as 
early as five days after the first missed period, 
and more than 60 per cent of the patients 
were tested in the first four weeks after the 
missed period (see Table 2). Some of the 
patients in this group, prior to the pregnancy, 
exhibited abnormalities such as irregular 
menses, functional sterility, fibromyomata, 
and pulmonary tuberculosis. 

The Friedman test was “positive” in 96 
cases. Twelve errors were recorded, two 
occurring as late as the third month of 
pregnancy. 


4 In the procedure employed, Na pregnandiol glycuroni- 
date is hydrolyzed. The color reaction is a measure of the 
total pregnandiol excretion (free plus combined). Data per- 
taining to pregnandiol excretion (1, 2) represent gravi- 
metric determinations of Na pregnandiol glycuronidate 
which are expressed in terms of pregnandiol. 
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In the 115 patients with amenorrhea in 
whom suspected pregnancy was later ruled 
out, the pregnandiol color reaction was found 
correct in 106, and incorrect in 9. Table 3. 
lists the results obtained in this group ac- 
cording to clinical diagnosis. 

Eight “false positive” results were recorded 
in four groups of patients (two in each group). 
Among these groups were those with (1) 
delayed menses, (2) irregular menstrual 
cycles, (3) fibromyomata, and (4) early 
menopause. Four of these eight also showed 
“false positive’ Friedman tests. A correct 
evaluation of the cause of these errors is not 
possible at present. 

The occurrence of corpus luteum cysts has 
been suggested as a source of incorrect 
‘positive’ reactions. The presence of one 
such case in this series emphasizes its in- 
frequent occurrence. The color reaction 
became negative two days after the surgical 
removal of the corpus luteum cyst. 

The diagnosis of ‘ovarian cyst’? was made 
in five additional patients, but pregnandiol 
was not present in the urine. 

It has been demonstrated that the urines 
of patients with hydatid mole give strong 


TABLE 2. PATIENTS WITH NORMAL PREGNANCY GROUPED 
ACCORDING TO DURATION OF AMENORRHEA 








test | Friedman test 

















| Pregnandiol 

1 | eae 

Menses overdue Incorrect ‘Incorrect 
Correct | fajse | Correct | false 

positive negative positive | negative 
1 week 15 0 13: | 3 
2 weeks 28 2 ae ae 
3 weeks 12 1 > ae 0 
4 weeks 14 4 soy Ag 
More than 4 weeks 26 0 $27) 2 
Not known 21 1 fe ee 
Total rae ae ee Oe ee 








positive Friednian reactions due to the 
excretion of large amounts of luteinizing 
hormone and contain small amounts of 
pregnandiol. The three patients tested in this 
series (Table 1.) did not excrete sufficient 
pregnandiol to give a “positive’’ reaction. 
Histological examination of the uterus, 
removed from a woman in whom a hydatid 
mole was suspected, revealed the presence 
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of a syncytioma—a tumor of the chorion. 
The color reaction prior to hysterectomy was 
“negative,” the Friedman test “positive.” 
It is believed that the syncytioma should be 
grouped with other chorionic neoplasms, such 
as the hydatid mole and chorionepithelioma. 

Four patients with testicular tumor were 
encountered among the males, and these gave 


TABLE 3. CLASSIFICATION OF THE NON-PREGNANT 
AMENORRHEA GROUP 








Pregnandiol test | Friedman test 




















Clinical diagnosis |Correct Incorrect] Correct|Incorrect 
| nega- | false | nega- | false 
tive | positive | tive | positive 

Delayed menses Ce... | y 25 4 
Menopause fae oe 20: aie 0 
Irregular menses (ed Bie SE ii 0 
Fibromyomata 2 Slane eee 2 
Ovarian cysts | 

(a) Corpus luteum | 0 ee ee 0 

(b) Paraovarian 1 lain cele: 0 

(c) Chocolate cysts 1 | Qet4 4 0 

(d) Polycystic ova-) iia] a ET 0 

ries 

(e) Unclassified y a G74r, 1 1 

Hypothyroidism 4 | 6 cee 1 

Lactation Oe Ai bias ie Se 0 

Tuberculosis | Ba 0 | — — 

Pelvic inflammatory | y a Oe 24 0 
disease 

No diagnosis | 35 | 0 | 28 1 
Total | 106 NB pe, 9 





| 
| 
| 





uniformly “negative” pregnandiol reactions. 
A patient with a dysgerminoma in this 
group gave a “positive” Friedman test. 

The use of the pregnandiol color reaction 
in the prognosis of threatening abortion 
[noted in our previous publication (9)] has 
been extended and will be reported at a later 
date. 

DISCUSSION 


The present report summarizes the ex- 
perience to date in this laboratory with the 
préegnandiol color reaction as a diagnostic 
test for pregnancy. The results indicate that 
the color reaction is at least as accurate as 
the Friedman test. 

The accuracy obtained in this laboratory 
with the Friedman test (87 per cent) is not as 
high as most investigators report. Davis and 
Walker (5), Friedman and Lapham (7), 
Magath and Randall (13), Reinhart and 
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Scott (14), Sondern and Silverman (16), 
Ziserman (18), to list a few, recorded ac- 
curacies of 92 to 99 per cent. In a review of 
the literature, King (11) found variations in 
accuracy from 84 to 100 per cent. Davy and 
Sevringhaus (6) emphasize that early preg- 
nancy and diagnostic problems relating to 
pregnancy should form the basis of analysis. 
With this in mind, they reported an error 
of 10 per cent in 425 patients tested by an 
immature rat method, the immature female 
rabbit and/or the Friedman technique. 

The majority of the patients in the present 
series presented problems in diagnosis, and 
more than 60 per cent were tested in the four 
weeks after the onset of amenorrhea. It there- 
fore becomes more understandable why the 
accuracy in this series with the Friedman 
test is lower than that usually reported. 

The Smiths state (15), “...it is not 
sufficiently recognized by most practitioners 
that the pregnancy test—whatever method 
is used—is not infallible.’ This important 
practical dictum serves to emphasize the fact 
that a pregnancy test should be considered 
as an adjunct to clinical judgment in prob- 
lems concerning the diagnosis of pregnancy. 
Physicians are inclined to be impressed by the 
stated accuracy of pregnancy tests and seem 
to forget that errors do occur (4). 

In a thoughtful editorial review of preg- 
nancy tests, Smith and Smith (15) state that 
“false negative” results would be expected 
with the pregnandiol color reaction, since 
“pregnandiol excretion in early pregnancy is 
frequently no higher than in the non- 
pregnant woman.” It should be repeated and 
stressed that the pregnandiol color reaction 
as a diagnostic test for pregnancy is based on 
the presence of pregnandiol in the urine of 
women who have missed at least one menstrual 
period. The relative pregnandiol excretion, 


’ which the Smiths emphasize, is not the sig- 


nificant feature. From their objection one 
would expect “false positive” rather than 
“false negative’’ results to interfere with the 
accuracy of the color test. 

By changing the minimum “positive” 
color to deep yellow as indicated above, the 
sensitivity of the test was increased and it 


Volume 5 


became possible to evaluate this divergence 
of thought. The number of “false positive” 
reactions was not increased by this change 
in standard. Several results which would 
have been interpreted as ‘“‘negative” by the 
older criteria were thus correctly judged to be 
“positive.” 

It has been asked whether patients with 
irregular menses might not give “false 
positive’ results due to delayed ovulation 
or prolonged corpus luteum activity. In this 
series, the urine of twelve women who had 
irregular cycles was tested. Four patients had 
become pregnant and gave correct “‘positive”’ 
color reactions. Six who were not pregnant 
showed no pregnandiol in the urine. Two 
patients gave “‘positive’’ reactions which were 
recorded as incorrect. From this small series 
and these incomplete data it is not possible 
to state whether delayed ovulation had 
occurred, whether corpus luteum activity 
was prolonged, or whether an early preg- 
nancy with subsequent abortion had not been 
detected clinically. 

Failure to observe the precautions in 
performing the test indicated above may 
lead to incorrect results. Technique is im- 
portant in such a chemical procedure. There- 
fore, the directions outlined, including the 
precautionary measures, should be followed 
closely. 

Technically the procedure is simple and 
does not involve laborious, constant effort 
(8). There are steps where the test may be 
interrupted (B-7, C-3, D-4). Since six tests 
can be performed simultaneoulsy in three 
hours, the actual time devoted to each test is 
half an hour. In our hands this is less time 
than has been found necessary to devote to an 
individual Friedman test. 


SUMMARY 


Results of the pregnandiol color reaction 
test for pregnancy employed in 248 patients 
involving obstetrical diagnostic problems 
indicate an accuracy of 92 per cent. The 
accepted Friedman test was recorded as 87 
per cent correct in this same series. 

The advantages of the pregnandiol test 
are reemphasized in this report. Technical 
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refinements and precautionary measures are 
outlined. 

The standard for a “‘positive” reaction has 
been altered to a deep yellow color which 
avoids “false negative’ results and does not 
increase the incidence of “false positives.” 

The infrequency of the occurrence of 
proven corpus luteum cysts is indicated. It 
does not therefore affect the accuracy of 
this pregnancy test. Patients with hydatid 
moles and chorionic neoplasms do not 
excrete sufficient pregnandiol to give a 
“positive” reaction. 

It is stressed again that the basis of the 
test is the presence of pregnandiol in the 
urine of women who have missed at least one 
menstrual period. 
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important part of medicine. Geriatrics 

may be defined as the study of the dis- 
eases of old age. Stieglitz (17) states that it is 
useful to consider that most of the clinical 
problems related to geriatrics start at about 
40 years of age. The so-called degenerative 
disorders become more frequent at this 
period, and their menace is greatest in the 
years from 40 to 60. If health can be main- 
tained during this critical time, the probabil- 
ity of long disability and uselessness because 
of chronic illness after the age of 60 will be 
greatly reduced. Bancroft (1) considers the 
age of 65 years as marking the beginning of 
the period of old age. According to Piersol 
(13) there are no diseases exclusively affect- 
ing the aged; there are certain changes which 
occur with such frequency in the aged that 
they can be considered as physiologic. These 
include graying of the hair; atrophy of the 
lymphoid tissues; the senile type of emphy- 
sema, with the resultant decrease in vital 
capacity; osteoporosis of the long bones and 
an increase in the size of the flat bones; arcus 
senilis; atrophy of the intervertebral discs, 
with resultant decrease in height; decrease in 
the papillary beds of the skin, causing a pal- 
lor which may be mistaken for anemia; gen- 
eral decrease in, or absence of, the deep 
tendon reflexes; and atrophy of the thyroid, 
liver, spleen, kidney, and all other organs 
except the heart. 


[i RECENT years geriatrics has become an 


Received for publication August 1, 1945. 
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The changes in the skin include an increased 
pigmentation of the exposed parts, a de- 
crease in water and fat content, and a de- 
crease of elasticity and growth and regen- 
erative capacity. The ability of wounded 
tissues to heal is greatly retarded because of 
the decrease in the capacity for regeneration. 
Loss in elasticity seems to result from actual 
degeneration of the elastic connective tissue 
fibers, and perhaps partly from the decrease 
in the subcutaneous fat. A decreased secre- 
tion of the sebaceous glands may be respon- 
sible for the dryness of the skin in the aged. 
According to Carlson (3) the causes of the 
changes in structure and function in the hu- 
man body with age are still obscure. Some 
may be the result of the genetic constitution 
of the individual or species, and some come 
about through the accidents of living— 
faulty diets, infections, over-work, laziness 
and gluttony. Heredity probably plays th 
primary role; however within a species, he- 
redity is a factor in the life span of the individ- 
ual and also even of the various organs with- 
in the individual, irrespective of environ- 
ment, habits or disease. Nevertheless, it is 
practically impossible to separate the factors 
of aging from the effects of impairment due to 
accidents or disease. Davis (5) believes that 
the involutional processes which lead to senes- 
cence may be influenced by all factors which 
in any way modify cellular metabolism. 

Senile pruritus is a common variety of gen- 
eralized pruritus which is seen in persons of 
advanced age, and is probably a result of de- 
generative changes in the skin, with asso- 
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ciated dryness and defective reparative 
powers. The diagnosis of senile pruritus must 
be differentiated from pruritus of the aged 
which has causes other then degenerative. 
The criteria for making a diagnosis of senile 
pruritus are not well founded. In our series 
of cases we made our diagnosis by a process 
of elimination and by the presence of certain 
degenerative changes. A generalized pruritus 
can be produced by a variety of conditions; 
hence, the diagnosis of “senile pruritus’’ is to 
be made only after other causes have been 
excluded. We considered the exciting cause 
of senile pruritus the atrophy of the entire 
thickness of the skin, including its append- 
ages. The atrophy causes a thin, dry, irri- 
table skin, and leads to generalized itching. 
A migratory, generalized pruritus, arterio- 
sclerosis (arteriosclerotic changes can often 
be noticed in the retinal vessels long before 
they are noticeable elsewhere), arcus senilis, 
atrophic dry skin on exposed surfaces, and 
definite loss of elasticity were among the cri- 
teria required for diagnosis. Patients that 
had some other disturbances which are known 
to cause a generalized pruritus were not in- 
cluded in our series. The Kahn test, blood 
counts, and urinalysis were normal in all 
cases reported. The following conditions were 
eliminated as possibly responsible for or con- 
tributive to the pruritus: asteatosis, allergy, 
ingestion of drugs, functional disorders, skin 
eruptions, and skin infections such as scabies 
and pediculosis. 

Feldman and others (7) believed that at 
least in some of the cases of senile pruritus 
the itching was caused by local or constitu- 
tional changes incidental to a sex hormone 
deficiency. They obtained good results from 
testosterone therapy in 12 out of 16 cases; 
the four remaining cases were improved. 

Senile atrophy accompanied by senile 
pruritus is seen frequently in our dermato- 
logic clinics at Grady Hospital (Emory Uni- 
versity). This study was undertaken to evalu- 
ate the effectiveness of endocrine therapy, 
based on the concept that the aging process 
presupposes hormone deficiencies (Benjamin) 
(2). All our cases were males. The prepara- 
tions used were testosterone propionate and 
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methyl testosterone.? Testosterone propio- 
nate was given by injection and as an oint- 
ment, and tablets of methyl testosterone 
were given orally. 

Hollander and Vogel (9) recently reviewed 
some of the pertinent literature on the value 
of testosterone in certain dermatoses and re- 
ported eight cases in which postclimacteric 
dermatoses in males was treated with testos- 
terone propionate. They call attention to 
Reichert’s (14) statement concerning the 
treatment of juvenile acne, senile pruritus, 
and senile eczema with endocrine prepara- 
tions. The first report of the effects of andro- 
gen treatment was by Leipner (11). He re- 
ported five cases of dermatoses which im- 
proved by this treatment. The ineffectiveness 
of this therapy in 22 cases of acne vulgaris 
was reported by Molitch (12). The effect 
of androgenic substances upon pigmentation 
was studied by Hamilton and Hubert (8). 
Other dermatoses treated by testosterone 
were studied by Lafitte and Huret (10); and 
Edwards, Hamilton and Duntley (6). Riley 
(15) used testosterone propionate in 20 cases 
of acne vulgaris with irregular results. Prom- 
ising results were noted by Cornbleet and 
Barnes (4) following intramuscular treat- 
ment of patients with acne vulgaris with 
testosterone propionate. Eight male patients 
having postclimacteric skin diseases were 
studied by Hollander and Vogel (9). They 
reported the effects of inunctions of testoster- 
one propionate. Their results indicated amel- 
ioration of the symptoms. They concluded 
that in presenile and senile dermatoses this 
preparation is of definite value. 


REPORT OF CASES 


Case 1, S.B.M., an American male of Irish des- 
cent, aged 63, a manager of a freight concern, was 
first seen August 2, 1943. He had enjoyed compara- 
tively good health until January of 1943 when his 
wife died and he began drinking heavily (2 quarts of 
liquor a day). Since May he suffered from a general- 
ized pruritus which has been treated by local applica- 


2 The drugs, supplied through the courtesy of Roche- 
Organon, were Neo-hombreol, a form of testosterone propi- 
onate (10 mg. supplied in 1 cc. ampules for S.C. injections) 
Neo-hombreol (M), a form of methyl testosterone, (10 mg. 
tablets for oral use), Neo-hombreol, a form of testosterone 
propionate, (M) (dosules, 4 mg.,in an ointment base for 
local application). 
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tions of various antipruritic lotions with only tem- 
porary relief. In July he developed numerous boils. 
He was allowed only one pint of liquor daily by his 
physician. He was treated with large doses of vita- 
mins by mouth and by injection. He also was given 
injections of stock vaccine, and the furunculosis 
gradually improved. Physical examination revealed 
several boils on the trunk. The skin of the entire body 
was dry and large plaques of erythema and scaling 
were present. Both extremities and the upper back 
were more severely involved and numerous excoria- 
tions on these areas could be seen. There was some 
follicular keratosis of the buttocks, outer thighs and 
upper arms suggestive of a vitamin A deficiency. The 
skin on the dorsum of both hands, on the neck and 
legs showed definite atrophy, loss of elasticity, and 
senile freckling. A few senile keratoses were present 
on the face. An early arcus senilis was present and 
early sclerosis of the retinal vessels was evident. 
Other physical and laboratory findings were normal. 
The prostate was normal. The patient continued to 
take vitamins by mouth, and in addition was given 
100,000 units of vitamin A a day and crude liver ex- 
tract intramuscularly three times a week. Locally 
oily, anti-pruritic lotions were used and fractional 
doses of roentgen rays were given at weekly intervals. 
The pruritus improved considerably after four weeks 
of treatment. 

‘ The patient did not return until January, 1944, at 
which time he had a severe recurrence of the pruritus, 
although the local and vitamin treatments were con- 
tinued. At this time the liquor intake was decreased 
to one-half pint a day and he was also under the 
ministration of a physiotherapist. He was given 
ultra-violet therapy twice a week and several strong- 
er anti-pruritic lotions were used. Two fractional 
doses of roentgen rays were again given at weekly 
intervals but all treatment gave only temporary re- 
lief. On November 3, 1944 the pruritus was so severe 
that we decided to try testosterone, and 10 mg. were 
given by subcutaneous iajection. This was repeated 
at intervals of five days for four doses. The pruritus 
had improved considerably at the end of this time, 
and the injections were continued at weekly intervals 
for five weeks. The pruritus became more severe after 
this ninth injection, and the testosterone was given 
every third day for three injections. At this time the 
patient was completely free of the itching and was 
given an ointment containing testosterone to rub on 
his skin once daily. The pruritus was controlled until 
February 3, 1945 when methyl testosterone tablets 
were prescribed. One tablet was taken daily by 
mouth. Within three weeks the pruritus began recur- 
ring, and two weekly injections of testosterone were 
given to bring it under control. Since then he has 
returned once every three to four weeks for an injec- 
tion of testosterone. This seems to be sufficient to 
control the pruritus. The prostate has remained nor- 
mal. However, a leukoplakia of the tongue was first 
noticed in January, 1945. Although he was advised 
against smoking, he did not stop until recently, and 


the leukoplakia has increased in size. He consumed 
on the average more than one pack of cigarettes a 
day. 

Case 2, W.H.C., an American, male contractor, 
aged 76, was first seen on January 4, 1945. A general- 
ized, migratory pruritus had been present for several 
years. During the past year the pruritus has been 
progressively worse. Roentgen ray treatments gave 
some temporary relief. Starch baths, sedatives and 
local applications of various antipruritic salves also 
gave a temporary relief for a few hours each day. 
His health had always been good. Except for an ap- 
pendectomy, he had had no serious illness. Most of 
his life was spent outdoors with plenty of exposure to 
sun. He drank liquor only occasionally, and smoke: 
moderately. The skin on the entire body was dn 
visibly thin, and atrophic, with considerable loss of 
elasticity. Senile freckling was present on the dorsum 
of the hands and on the face. A small squamous cell 
epithelioma, on the left ear, was removed. Arterio- 
sclerosis was well advanced but he was mentally well 
preserved. An arcus senilis was present. Numerous 
excoriations were present, especially about the abdo- 
men. Other physical findings were essentially normal. 
He had benign prostatic hypertrophy. The labora- 
tory findings of the blood and urine were negative. 
He was given 10 mg. of testosterone by injection, 
and the pruritus improved immediately and practi- 
cally cleared after the fourth injection. He was given 
testosterone ointment to rub on his skin once daily. 
After four weeks the pruritus began recurring 
slightly and the testosterone propionate has been 
continued at intervals of from three to four weeks. 
Only an occasional attack of itching occurs between 
the interval of each injection. The patient is still 
under treatment. 

Case 3, D.O.J.,a white, American, male, farmer, 
81 years of age, was first seen October 31, 1942. This 
patient had pneumonia and malaria in the past 
without ill effects. In 1937 he was seen by a-dermatol- 
ogist who made the diagnosis of neurodermatitis, 
and during the same year he developed a generalized 
erythroderma with exfoliation. His skin has remained 
dry and itchy ever since, and roentgen ray treat- 
ments and local medications have given him only 
moderate and temporary relief. 

Physical examination showed a well developed, 
elderly male, mentally alert and physically active 
for his age. The skin appeared very dry and scaly. 
There was a definite loss of elasticity and evident 
atrophy of the skin on the neck, anterior chest, dor- 
sum of both hands, forearms and legs. Numerous 
excoriations scattered on the trunk and extremitics 
were present. A well advanced arteriosclerosis and 
arcus senilis were present. There was some licheniti- 
cation of the anterior scrotum. The prostate was 
normal. Other physical and laboratory findings were 
essentially normal. Testosterone was given by injec- 
tion at intervals of five days, and considerable relicf 
was noticed after the eighth injection. Two more in- 
jections were given at intervals of two weeks and 
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then four were given at intervals of four weeks. The 
patient was then given the hormonal ointment to rub 
into his skin for a period of one month. The pruritus 
was so much improved that the patient discontinued 
treatment from April until October 20, 1944, when 
he returned with a recurrence of his pruritus. Testos- 
terone was again given at intervals of five days for 
six doses. The dose chosen at this time was 25 mg. 
The pruritus improved immediately after the first 
injection. A few days after the second injection the 
patient was completely relieved. Three more injec- 
tions were given, although no symptoms were pres- 
ent. He was again given the hormonal ointment to 
rub into the skin daily. The patient has not returned 


_ since December, 1944. 


Case 4, W.M.B., a white, male merchant, 80 years 


“ of age, was first seen on October 18, 1943. He had 


several serious illnesses but has enjoyed good health 
for the past several years, except for a migratory 
generalized itching. The itching and stinging never 
involved the whole body at one time although all 
parts of the body have been involved. He has always 
bathed frequently but was advised against this about 
six weeks prior to our examination. The discontinu- 
ance of baths did not seem to help the pruritus which 
remained the same. Various local applications have 
been used with temporary relief. Exposure to sun- 
shine, contact with wool, and the drinking of beer 
seem to aggravate the itching. The skin appeared 
dry, scaly and inelastic. Numerous excoriations were 
present. The skin over the anterior surfaces of the 


‘legs was eczematized. The skin on the dorsum of the 


hands, upper chest and on the sides of the neck was 
atrophic; scattered senile keratoses were present on 
these areas. There were numerous seborrheic kera- 
toses on the back. Arterioscleroiss and arcus senilis 
were well advanced. There was a loss of deep tendon 
reflexes. He was not very alert mentally. He was 
constantly rubbing and scratching. A benign pros- 
tatic hypertrophy was present. 

Testosterone was given subcutaneously at inter- 
vals of five days for ten doses before the pruritus was 
sufficiently controlled to give the patient noticeable 
relief. An ointment containing testosterone was pre- 
scribed to be rubbed in once daily. This was done for 
one month. There was no pruritus at the end of this 
time, but a complaint of stinging was still present. 
Methyl testosterone tablets were then prescribed in 
a dosage of 10 mg. three times daily. After one 
month the patient returned with a recurrence of his 
pruritus, and the ointment again was prescribed. At 
this time a squamous cell epithelioma was removed 
from the left cheek. This malignant change appeared 
in a senile keratosis. He was again seen on May 15, 
1944. The ointment of testosterone was still being 
used. At this time a squamous cell epithelioma was 
removed from the dorsum of the right hand. Because 
of several senile keratoses present on the dorsum of 
the hands it was likely that the keratoses preceded 
the malignancy. The prostate was normal at this 
time. The pruritus was moderate and recurring. 
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There was still some stinging of the skin, sufficient 
to be annoying. The hormonal ointment was dis- 
continued, and testosterone propionate again was 
given by injection at weekly intervals. Six, weekly 
injections were given before the pruritus was again 
controlled. The subsequent injections were from 
three to six weeks apart, and seemed to be sufficient 
to control the itching. He would return whenever the 
itching would appear. One injection seemed to suffice 
for several weeks. This patient was lost from observa- 
tion on November 13, 1944. At this time the prostate 
and general physical examination showed no change 
from our previous findings. 

Case 5, L.W.C., a white, American, retired con- 
tractor, aged 72, was first seen on March 14, 1944. 
His chief complaint was a severe, generalized pruri- 
tus which has been getting progressively worse for 
three years. He has had various medical examina- 
tions but no reason for the pruritus was found. Local 
applications of various ointments and lotions would 
give him some temporary relief. His skin was dry, 
and scattered excoriations were present over the 
trunk and extremities. A scar was present on the left 
cheek where a skin cancer was removed several years 
previously. Numerous senile and seborrheic keratoses 
were present on the face. The skin on the face, neck, 
hands, and forearms showed definite atrophy and 
loss of elasticity. Arteriosclerosis was well pro- 
nounced, and the arcus senilis was very noticeable. 
The prostate was normal. 

Testosterone was given by injection at five day 
intervals for five doses, without much relief. The in- 
jections were then given twice a week for five weeks, 
and, in addition, local inunctions of testosterone 
were used daily. The patient said he felt 50 per cent 
better at this time. The injections were continued at 
weekly intervals and the inunctions omitted. This 
was continued for five weeks. The condition re- 
mained about the same, and the injections were 
given at intervals of two weeks for three doses, and 
then at intervals of three weeks. The patient was 
given no treatment during July, and returned in 
August with a recurrence of his severe pruritus. 
Methyl testosterone was given three times daily by 
mouth, but after one month the pruritus and dryness 
of the skin were again as severe as on admission. On 
September 19th the patient again was started on 
testosterone by injection at five day intervals, and 
20 mg. doses were used instead of the customary 10 
mg. doses. The condition improved after six injec- 
tions, but the patient became discouraged and dis- 
continued his treatments. 

Case 6, C.R.G., white, American male, age 68, was 
first seen on March 22, 1943. His chief complaint was 
a dry and itchy skin. The pruritus has been present 
off and on for ten years but has become severe during 
the past year. He has been diagnosed as having, and 
was treated for, seborrheic eczema and lichen planus. 
From March until August, 1942, he was given frac- 
tional doses of roentgen rays, crude liver extract 
by injection, stovarsol by mouth, and various anti- 
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pruritic emulsions, all without much benefit. His 
past health has been good except for the trouble with 
his skin. a 

When examined this patient was found to have an 
extremely dry and scaly skin. The back of the arms, 
hands and legs were erythematous, scaly and numer- 
ous excoriations were present. There was a definite 
loss of elasticity and senile freckling of the hands 
and face was present. Numerous senile keratoses were 
present on the face. Arteriosclerosis was well pro- 
nounced but the patient appeared mentally as well 
as physically alert. An arcus senilis was not very 
noticeable, and the prostate appeared normal. The 
laboratory findings were normal. 

He was started on testosterone by injection at 
five day intervals. After seven injections he consid- 
ered himself 60 or 70 per cent improved. The injec- 
tions were continued until 20 injections had been 
given. The skin was clear at this time but moderate 
pruritus was still present; the patient believed him- 
self more relieved than had ever been the case in the 
year in which the pruritus had become severe. Tes- 
tosterone ointment was prescribed to be rubbed into 
the skin daily. After one month the patient called to 
report a recurrence of his pruritus. The inunctions 
were continued for two more weeks and in addition 
methyl testosterone tablets were given three times a 
day by mouth. Three weeks later, when he was seen 
at the office, the eruption and pruritus were almost 
as bad as when seen on his first visit. Further treat- 
ment was refused and the patient was not followed 
further. 

Case 7, B.D., white, American farmer, aged 67, 
was first seen on January 4, 1944. A severe, general- 
ized pruritus had been present for the past two years. 
The patient had an operation for gall stones in 1930, 
but otherwise enjoyed good health. He appeared to 
be normal physically and mentally. An arcus senilis 
and arteriosclerosis were present, though they were 
not advanced. The skin was dry and scaly and showed 
considerable loss of elasticity and senile atrophy. 
Numerous seborrheic warts were present on the back, 
and several senile keratoses were present on the face. 
The prostate was normal. 

Testosterone was given by injection every five 
days for a total of ten injections, with very little re- 
lief. Testosterone by mouth and daily inunctions of 
testosterone were added to the therapy. Ten more 
injections were given but the response was not marked 
and the patient became dissatisfied. Locally anti- 
pruritic emulsions were used but with only tempo- 
rary relief. 

Case 8, B.M., a Turkish Jew, aged 72, was first 
seen in the dermatological clinic on January 4, 1944. 
His chief complaint at this time was a severe itching 
which was present for a period of 5 years and has 
been severe during the past several months. The 
pruritus would involve only parts of the body at any 
one time; however, all parts of the body have been 
involved at one time or another. He has been known 
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as a hypertensive for at least ten years. In 1934 he 
was diagnosed as having chronic cardiovascular- 
renal disease with a blood pressure of 195/120. Dur- 
ing the past two or three years he has had substernal 
pain brought on by exertion; relieved at first by rest; 
later by vasodilating drugs. 
Physical examination showed the heart to be 
slightly increased in size. The rhythm was regular, 
but the quality of sounds was poor, and a systolic 
murmur was heard over the precordium. There was 
a severe sclerosis of the blood vessels. His blood pres- 
sure was 150/90. There was a benign prostatic hyper- 
trophy. A marked decrease of deep reflexes was pres- 
ent. Other findings were normal. The skin was very 
dry, scaly and eczematized over the forearms and 
legs. There was loss of elasticity and some atrophy, 
most pronounced on the dorsum of the hands and 
neck. Numerous scattered excoriations were present 
on the body and some secondary infection was pres- 
ent. Symptomatic treatment with calamine emul- 
sion and various anti-pruritics had been prescribed 
for several months in the medical clinic but only with 
temporary relief. It was decided to try testosterone 
propionate and a dose of 10 mg. was given at weekly 
intervals for seven weeks. At this time the patient 
was considerably improved and the texture of the 
skin seemed more normal. The dryness was consider- 
ably less and the eczematization of the hands and 
legs almost disappeared. Two injections were now 
given at intervals of two weeks, and two at intervals 
of three weeks. This seemed sufficient to control the 
pruritus. Methyl testosterone in doses of 10 mg. was- 
given three times daily by mouth for six weeks at 
which time the patient reported that the pruritus 
had reappeared and was severe. An ointment of tes- 
tosterone was prescribed and one dosule was rubbed 
in daily for two weeks. The pruritus improved at this 
time and the treatment was continued for six more 
weeks. The relief was great, but not as much as when 
the injections were used. The treatment was discon- 
tinued during the summer months. The pruritus per- 
sisted but was not severe. On October 11, 1944 the 
pruritus became severe again. After four weekly in- 
jections of testosterone the itching improved con- 
siderably, and one injection every three weeks there- 
after seemed sufficient to keep the patient comfortable. 
On January 7, 1945 this patient died of cardiac failure. 
Case 9, T.H., white American, aged 78, was first 
seen on February 10, 1943. This patient came to the 
hospital with an infected wound which was a result 
of “fighting” a few days previously. A generalized 
migratory pruritus was also a complaint at this time. 
The past history revealed meningitis and two attacks 
of pneumonia during childhood. Physical examina- 
tion showed a man well preserved for his age of 78. 
He was mentally and physically alert. His blood 
pressure was 155/85. There were no abnormalities 
except for a slight decrease in the deep reflexes. The 
skin also was very dry and scaly and some atrophy 
and loss of elasticity was noticeable almost over the 
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entire body. An arcus senilis was present. Arterio- 
sclerosis was present. He had an infected laceration 
of the right hand. 

Symptomatic treatment was prescribed, giving 
temporary relief. The patient was seen periodically 
for one year. The itching became progressively 
worse, and in February, 1944, testosterone propio- 
nate was given at weekly intervals by injection. In six 
weeks the pruritus improved considerably, and the 
patient did not return until November 28, 1944. At 
this time the pruritus was severe again and he was 
given another injection. He would return at about 
monthly intervals for an injection. This would not 
control the pruritus completely, but sufficiently to 
keep him comfortable. Testosterone tablets were 
given to this patient but he refused to take them 
after one week, because they “‘did no good.” 

Case 10, S.B., a white American, aged 70, was first 
seen by us on July 7, 1942. He gave a history of itch- 
ing and a skin eruption since 1930. He had been diag- 
nosed as having pellagra, and had been treated in the 
past with brewers’ yeast and dilute hydrochloric 
acid. He was hospitalized, and a gastric analysis 
showed no free hydrochloric acid and a decrease in 
the total acid content. There was a mild secondary 
anemia. The differential leucocyte count showed a 
mild eosinophilia. Other laboratory findings were 
normal. The patient also complained of weakness 
and diarrhea. A generalized dermatitis over the legs 
and feet was present; and there was a noticeable 
lichenification on the dorsum of the feet. A similar 
eruption was present on both hands and forearms, 
with a lichenification of the dorsum of both hands. 
A desquamation consisting of large flakes was marked 
on the legs and forearms. A mottled brown pigmen- 
tation was present on the areas involved and also on 
the scrotum. The face showed a similar pigmentation 
and thickening of the skin. Although the dermatitis 
was not marked, some atrophy of the papillae was 
noted. A diagnosis of pellagra was made. 

He was given liver extract by injection and 100 
mg. of nicotinic acid by mouth. There was not much 
improvement after two weeks and the patient was 
discharged. He continued treatment at home, taking 
nicotinic acid and brewers’ yeast. His condition im- 
proved some after several weeks of treatment. His 
diet was inadequate due to social and economic cir- 
cumstances. This patient was seen periodically until 
January, 1943. At this time the dermatitis was very 
severe. The skin over the entire body appeared dry 
and scaly. Marked arteriosclerosis was present. We 
decided to give testosterone by injection at weekly 
intervals. After six injections of testosterone, which 
was given in addition to the brewers’ yeats, a marked 
improvement in the skin was evident. The pruritus 
also improved, although it did not subside. After ten 
weeks of treatment the dermatitis improved mark- 
edly and the patient felt better than he ever had since 
first seen in 1942. The patient failed to return for a 
follow up. 
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COMMENTS 

It is our opinion that testosterone propio- 
nate is of definite value in the treatment of 
senile pruritus. Local applications of testos- 
terone propionate are beneficial in some of 
these cases. In others no symptomatic im- 
provement is obtained. Roentgen rays in sub- 
fractional and fractional doses may be used 
profitably, yet this treatment tends to ag- 
gravate the already dry skin. Recurrence of 
the pruritus limits the frequent use of roent- 
gen therapy. In our series of cases oral 
methyl testosterone was found to be com- 
pletely ineffectual. Methyl testosterone oral- 
ly seems to be effective when the hormone 
is indicated and used in younger individuals, 
and this failure is not readily explained, al- 
though it may be due to a lower absorptive 
factor. Testosterone propionate by inunction 
was fairly successful in controlling the pruri- 
tus. From an economic standpoint, it is more 
advantageous to the patients. The hormone 
when given subcutaneously yielded the best 
result. After the pruritus was under control 
the treatment intervals were increased. An 
effective interval for injection in our cases 
was from three to four weeks. The subcu- 
taneous implantation of testosterone pellets 
as recommended by Feldman ef al. (7) will 
probably prove to be the treatment of choice 
in cases of senile pruritus which are resistant 
to symptomatic local treatment. Testosterone 
is contra-indicated in malignancy of the pros- 
tate. For this reason the prostate glands of 
all patients should be examined prior to and 
during the testosterone therapy. 

The skin in some of our cases showed 
eczematization. Frequently the extensor sur- 
faces of the forearms and legs and occasion- 
ally the face would have an appearance of a 
subacute dermatitis. In several cases these 
areas would show an early lichenification of 
the skin which apparently was caused by 
friction and rubbing of the areas involved. 
With an improvement of the pruritus the skin 
manifestations would also improve and 
eventually clear up. In some cases the ery- 
thema was pronounced and a localized edema 
was present. The first impression was that of 
a contact dermatitis. However, this dermati- 
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tis, as a rule, was resistant to local sympto- 
matic treatment. 

The dryness of the skin seemed to be less 
pronounced while the patients were under 
treatment. This clinical observation would 
support the findings of Rony and Zakon (16). 
In their report six prepubertal boys received 
testosterone propionate parenterally for two 
weeks. Biopsies from the pubic region made 
just before and two or three days after treat- 
ment showed decided increase in number and 
size of sebaceous glands in all subjects, which 
the authors consider direct evidence of a 
stimulating action of androgen on the seba- 
ceous glands in man. 

Several of our cases merit special comment: 

Case 1, S.B.M. The condition was appar- 
ently senile pruritus in an alcoholic. The 
pruritus and dermatitis were controlled by 
testosterone when vitamins orally failed to 
improve the patient’s skin condition. It was 
interesting to find that the dryness and ac- 
companying dermatitis and eczematization 
improve along with the relief of the pruritus. 
There is apparent stimulation of the inactive 
sebaceous glands which function again under 
testosterone therapy. 

Case 3, D.O.J. In the beginning, eight in- 
jections of testosterone were given subcutane- 
ously in 10 mg. doses before the pruritus was 
sufficiently relieved. When the testosterone 
was discontinued the pruritus recurred. The 
testosterone was given in 25 mg. doses and 
the response was immediate. It seems likely 
that 10 mg. dosages of testosterone are rather 
small and larger doses should be given in 
order to give the patient early relief. In none 
of our cases did the testosterone therapy 
stimulate any sexual feelings at any time dur- 
ing the course of treatment. 

Case 10, S.B. Although pellagra was pres- 
ent, the skin changes were not responsive to 
liver and nicotinic acid until testosterone was 
used. A combination of pellagra and senile 
pruritus apparently was present. 


SUMMARY 


Ten patients having senile pruritus were 
treated by local applications and parenteral 
injections of testosterone propionate and by 
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oral methyl testosterone. Only those cases 
that had failed to respond after other pro- 
longed symptomatic measures were chosen. 
Seven patients responded favorably; two im- 
proved; and one failed to show any alleviation 
of the condition. Testosterone propionate 
given by injection and by inunction was of 
great value. No improvement was obtained 
with oral methy] testosterone. 
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heim and Zondek has proven to be very 

reliable for the detection of early 
pregnancy, as well as for the differentiation 
of pregnancy from hydatidiform moles and 
chorionepitheliomas. Many modifications 
have been introduced in the procedure, pri- 
marily in the quantity of urine, and the time 
and number of injections. These changes are 
immaterial, since the majority of publications 
show that regardless of the modifications, 
this test has proven to be highly accurate. 
The accuracy of the test has been repeatedly 
reported to be between 98 and 99 per cent. 

Allen and Dickens (1930) (1) have em- 
phasized the importance of performing the 
test on young mice. They state that the age 
of the mice should not exceed 24 days. These 
authors found that corpora lutea are usually 
found to be accompanied by corpora hemor- 
rhagica. Corpora lutea were present without 
corpora hemorrhagica in only four of their 
126 positive tests. 

This report is an analysis of 2000 con- 
secutive routine qualitative pregnancy tests 
performed on mice, at the Naval Medical 
School during a seven months’ period (No- 
vember, 1944, to June, 1945). Six hundred 

Received for publication Sept. 13, 1945. 

1 The opinions or assertions contained herein are the 
private ones of the writers and are not to be construed as 


official or reflecting the views of the Navy Department or 
the Naval Service at large. 
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and fourteen of these specimens were received 
by mail delivery from various areas of this 
country—from as far north as Connecticut to 
the southern area of Florida, and as far west 
as Oklahoma. The majority of these speci- 
mens were from two to four days in transit. 
Very few contained any preservative. The 
other 1386 specimens were received by mes- 
senger, the day procured. 


THE TECHNIQUE OF THE TEST AS USED 
AT THE NAVAL MEDICAL SCHOOL 


The Endocrinology Laboratory requests 
that the clinician send either the first voided 
urine specimen, having a specific gravity of 
at least 1.015, or a specimen of serum. 

All urine specimens received by mail are 
detoxified (shaking one part of urine with 
approximately three parts of ether) before 
being injected into the test animals. Four 
immature female mice, three to six weeks old, 
are routinely used for the test; however, 
during a period of scarcity of mice, three 
mice were used in 467 of these reported tests. 
The mice used for this study were not care- 
fully bred or selected. The majority of these 
animals were obtained from four commercial 
breeders. 

Each mouse is injected subcutaneously 
under the loose skin of the back, once daily 
for three successive days, with 0.25 cc. of 
urine or serum. On the morning of the fifth 
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day (approximately 90 to 96 hours after the 
initial injection), the mice are asphyxiated 
with illuminating gas, then secured with 
pins to large animal boards and opened. The 
number of corpora hemorrhagica and corpora 
lutea are counted on each ovary of all mice. 
The test is reported positive if one or more 
hemorrhagic follicles, or a definite corpus 
luteum is present on any one of the animals 
in the set. If the presence of a follicle is 
questionable the test is reported as doubtful 
and another specimen is requested. In the 
absence of both corpora hemorrhagica and 
corpora lutea, the test is reported as negative. 
The clinician is requested to forward his 
final conclusions on each patient, in order 
that the laboratory can determine the ac- 
curacy of the tests.? 


RESULTS 


In this series, 118 of the tests were per- 
formed on serum ana 1882 on urine. The 
results reported to the clinician are listed in 
Table 1. Positive tests were obtained on 


TABLE 1. RESULTS OF TWO THOUSAND 
ASCHHEIM-ZONDEK TESTS 


‘Resale etek : 


Type of i eg 








——____— Total 
specimen | Positive e | Doubtful ful | Negative | 
Urine | 1310 | 83 | 489 | 1882 
Serum | 88 | 4 | 26 | 118 
Total | 1398 | 87 | Sis | 2000 





approximately 75 per cent of the serum speci- 
mens and approximately 70 per cent of the 
urine specimens. 

The accuracy of the Aschheim-Zondek test 
is demonstrated in Table 2. Only 844 of the 
2000 reports were returned to the laboratory 


TABLE 2. ACCURACY OF THE ASCHHEIM-ZONDEK TEST 
mee of eight hundred and nineteen cases) 




















Celaidoviied Very 
prey by clinical early Errors Total 
of test | evidence |pregnancies sears 
Positive | 625 ee od 
Negative 169 











ad The Suddndesinile Laboratory of the Naval Medical 
School also performs Friedman Tests and ‘Frog Tests.” 
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with final clinical conclusions. Four of the 
629 reported positive specimens were from 
non-pregnant women; whereas five of the 190 
reported negative specimens were from preg- 
nant women. These five patients did not have 
early pregnancies and positive results should 
have been obtained. Therefore, these five 
false negative reports are considered as errors. 
Sixteen of the negative reports were on speci- 
mens obtained from women in early preg- 
nancy; two were specimens taken six days 
after the first missed menstrual period. 


POSITIVE TESTS ON NON-PREGNANT 
PATIENTS (FALSE POSITIVE REPORTS) 


Case #1: The urine specimen was received 
by mail delivery. The test was negative. Be- 
fore this test was completed, a second speci- 
men dated three days later than the first 
specimen was received and the second test 
was positive. The final report states that this 
patient menstruates regularly and no clinical 
basis for pregnancy was found. 

Case #2: This urine was received by mes- 
senger on November 30th. The test was posi- 
tive. The clinician did not believe the pa- 
tient to be pregnant, and the test was re- 
peated and again found to be positive on the 
second specimen, December 6th. A third test 
on urine, December 14th, was negative. The 
test on serum on December 20th was also 
negative. This patient was not pregnant. 

Case #3: The test on this urine was reported 
as positive. The clinician later reported that 
there was no evidence of pregnancy. 

Case #4: This test on urine was reported 
positive. Repeated clinical examinations 
showed no evidence of pregnancy. 


NEGATIVE TESTS ON PREGNANT 
PATIENTS (FALSE NEGATIVE 
REPORTS) 


Case #1: This test was reported negative; 
seven days later a repeated test was positive. 
All signs of pregnancy were present. An x-ray 
showed a fetus of approximately five months’ 
development. 

Case #2: The first test was doubtful. A re- 
peated test 14 days later was negative. A 
third test 41 days after the first test was 
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negative. An x-ray taken one month after 
the third test showed a fetus of approximately 
18 weeks. All clinical signs of pregnancy were 
present. 

Case #3: A urine specimen from a patient 
suspected of having an ectopic pregnancy 
gave a negative test. 

Case #4: Two tests with a ten day interval 
intervening were negative. The second test 
was performed on a catheterized specimen. 
The clinician reported the presence of the 
fetal heart beat. 

Case #5: A test reported as doubtful was 
repeated and reported as negative. A re- 
peated clinical examination proved this pa- 
tient was pregnant. 


PATIENTS WITH EARLY PREGNANCY 


Sixteen patients, of whom nine did not 
state the date of the last menstrual period, 
gave negative results in the first test and 
positive results on repeated tests. The clini- 


TABLE 3. REPEATED TESTS, CASES OF EARLY PREGNANCY 








Days after last menstrual period 











Fiow sont Repeated tests 
Negative | Doubtful positive 

34 45 
35 46 

35 47 
37 } 50 
38 53 
40 54 
41 54 

47 55 





cians reported these nine patients as having 
very early pregnancies. (Both tests on one of 
these nine patients were made on serum.) 
The quantity of hormone present in the first 
specimen from each of these 16 patients ap- 
parently was insufficient to obtain positive 
results. 

Table 3 demonstrates that there is a varia- 
tion in the quantity of the hormone excreted. 
In some individuals the quantity of hormone 
present is sufficient to produce a positive test 
earlier in pregnancy than in others. Kurzrok 
in 1932 (2) obtained a positive test one day 
after the missed period. One of the patients 
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in this series gave a positive test three days 
after the first missed menstrual period. 


TABLE 4. PERCENTAGE OF MICE REACTING TO THE HORMONE® 
(When four mice were autopsied) 














Number Number of mice 
of tests 
performed Reacting Not reacting 
303 tests 4mice (100%) All mice reacted 
306 3 (75%) 1 mouse (25%) 
95 2 (50%) 2mice (50%) 
96 1 mouse (25% 3 (75%) 





When three mice were autopsied 











187 3 mice (100%) All mice reacted 
176 2 (68%) 1 mouse (33%) 
81 1 mouse (33% 2 mice (68%) 





3 This includes tests on serum and urine. 


PERCENTAGE OF MICE REACTING TO 
THE HORMONE 


It well known that some mice will not 
react satisfactorily to the hormone present in 
the urine or serum. In 1344 positive tests, 
when at least three mice were still living on 
the morning of the fifth day, 1322 (26.8%) 
of the 4932 mice did not react; that is, no 
corpus luteum or hermorrhagic follicle was 
present on either ovary (Table 4). 


COMPARISON OF REACTIONS IN MICE 


Positive reactions were recorded as one, 
two, three and four plus; depending on the 
number of follicles and the number of ovaries 
reacting. Analysis of the results show that 
approximately 70 per cent of the positive 
specimens produced moderate reactions. Only 
five to seven per cent produced very marked 


TABLE 5. COMPARISON OF THE INTENSITY OF REACTIONS 























IN MICE 
me Intensity of reaction ie 
Type . y 
SPOCUES? |. 4 nhiis 3 plus 2 plus | 1 plus 
Urine 69 tests| 235 tests| 450tests| 556 tests 
Serum 6 18 24 40 
Total 75 253 474 | 596 











reactions. There was no marked difference in 
degree of reaction between urine and serum 
(Table 5). 
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TABLE 6. COMPARISON OF REACTION TO AGE OF MICE 
(Showing results obtained in testing 664 positive specimens) 



































Approximate age of mice in days‘ 

21 24 28 30 32 35 42 days 
Number of mice in age groups 54 134 278 325 372 513 373 
Number of negative mice 24 32 65 74 86 141 124 
Per cent of negative mice 44 24 23 23 23 27 33 
Total corpora hemorrhagica 73 317 676 824 973 1290 862 
Average hemorrhagic follicles per mouse 2.42 3.14 3.28 3.40 3.47 3.46 
Total corpora lutea 235 1865 3447 5531 3699 
Average corpora lutea per mouse 7.83 7.93 9.90 12.05 14.89 14.89 





4 At time of initial injection. 


COMPARISON OF AGE OF MICE 


As previously stated in this report, the 
statement has been published that the age of 
the mice should not exceed 24 days. There- 
fore, in 1000 tests the approximate age of the 
mice was determined and recorded. (Due to 
a scarcity of mice, all available immature fe- 
male mice were used.) Only results obtained 
on mice injected with positive specimens 
were used in the computation of Table 6. 
These results show that a very high percent- 
age of the young mice (21 day old group) did 
not react. The lowest percentage of negative 
reactions occurred in mice in the 28, 30 and 
32 day old groups. The average number of 
hemorrhagic follicles and corpora lutea in- 
creased with the age of the animal. 


SPECIFIC GRAVITY IN RELATIONSHIP 
TO REACTION 


There appears to be no marked relation- 
ship to the specific gravity of the urine speci- 
men and the degree of reaction (Table 7). 

In this series of 1401 doubtful and positive 
urine specimens, the lowest specific gravity 
recorded was 1.003 and the highest was 1.040. 
There were five specimens with a specific 


gravity less than 1.007, on which positive 
results were obtained. The majority of the 
specimens (80 to 83 per cent) of each group 
had a specific gravity between 1.015 and 
1.030. 

THE STABILITY OF THE HORMONE 


As previously stated, some of the specimens 
were received by mail delivery two to six days 
after voiding. Very few of the specimens con- 
tained any preservative. Since the results of 
these tests appeared satisfactory, there is no 
reason to believe that the hormone dete- 
riorated in transit. To further check the sta- 
bility of the hormone, three specimens of 
urine giving a three plus reaction were divided 
into two portions. One portion of each speci- 
men was stored in a refrigerator at (8 to 
10° C.), and the other portion was kept at 
room temperature (20 to 30° C.). After 18 days 
of storage, all specimens were retested. The 
specimens stored at room temperature de- 
teriorated much more than those stored in the 
refrigerator (Table 8). 


MORTALITY OF MICE DURING THE TEST 


Various investigators have reported a very 
high mortality in the mice used for pregnancy 


TABLE 7. COMPARISON OF SPFCIFIC GRAVITY TO DEGREE OF REACTION 


Specific gravity of specimen 


Doubtful 
Number of specimen less than 1.015 | 8 
Between 1.015-1.030 71 
Between 1.031-1.035 7 
Over 1.035 | 
Total number of specimens in group 87 
Average specific gravity of group 1.0222 


Degree of reaction 
— 


1 plus 2 plus 3 plus 4 plus 
4 er 22 3 
461 373 186 54 
56 49 24 11 
6 9 3 0 
557 454 235 68 
1.0234 1.02.36 1.0234 1.0231 
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tests. Ehrhardt (3) stated in 1931 that the 
mortality may be as high as 20 per cent. 

In this study, all urine specimens received 
by mail delivery were detoxified before being 
injected into the mice. The mice of each set 
were kept in glass jars, covered with per- 
forated metal tops. In this series of 2000 tests, 
7360 mice were used, of which 135 died after 
the first injection (1.834%). During the last 


TABLE 8. STABILITY OF THE HORMONE 
(Storage at room and refrigerator temperature) 








After 18 days storage 











, Original 
Specimen test Refrigerator Room 
(8-10° C.) | temperature 
#1 3 plus 3 plus 1 plus 
#2 3 plus 2 plus 1 plus 
#3 3 plus 1 plus negative 





week of July and the first part of August 686 
mice were injected with routine specimens, of 
which 13 died (1.89%). 


The following procedure is used at the Naval 
Medical School for detoxification of urine specimens: 

(1) If the specimen is alkaline, it is acidified with 
10% acetic acid (avoiding excess acid). 

(2) Approximately 90 cc. of ether is added to ap- 
proximately 30 cc. of urine in a separatory funnel. 
This mixture is shaken for about five minutes. 

(3) The two fluids are allowed to separate, by 
standing two or three minutes. The bottom layer of 
urine is carefully drawn off into a wide shallow dish, 
allowing a small quantity of urine to remain in the 
separatory funnel. The remaining traces of ether are 
removed by evaporation, with the aid of an electric 
fan. 

(4) Approximately 1 gm. of glucose is added to the 
detoxified specimen. 


SUMMARY 


(1) The Aschheim-Zondek Test is unques- 
tionably a very reliable test for the detection 
of pregnancy. There were four errors (0.6%) 
in 629 specimens from pregnant women. 
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There were five errors in 174 specimens from 
non-pregnant women. 

(2) Some women may excrete a sufficient 
quantity of hormone to give a positive test 
very early in pregnancy. In this study a posi- 
tive test was obtained on a urine three days 
after the missed menstrual period. In seven 
instances, when the first specimen was tested 
less than two weeks after the missed period, 
the tests were negative. Repeated tests were 
positive. 

(3) Approximately 25 per cent of immature 
mice will not react to the hormone. 

(4) Mice react equally as well to serum as 
they do to urine from pregnant women. 

(5) The ideal age of mice for pregnancy 
tests was found to be between 25 and 32 days. 
A greater percentage of mice in this age group 
will react to a positive specimen. However, 
more hemorrhagic follicles and corpora lutea 
are found in older mice. 

(6) The mortality of mice in this investi- 
gation was less than two per cent. 
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CONTINUED investigation of com- 
A pounds which inhibit the function of 
the thyroid gland has revealed that 
appropriate substituents on the thiouracil 
molecule confer a greatly increased activity. 
The compounds 6-ethylthiouracil and 6-n 
propylthiouracil are among a group which 
are approximately ten times as active as 
thiouracil when tested in rats; compounds of 
this class have exhibited an activity far 
superior to any of some 300 thus far explored 
(2). Tests in rats have also shown that these 
derivatives exert a more lasting effect follow- 
ing a single dose than does thiouracil, a 
substance known to be rapidly eliminated 
from the body. These derivatives have the 
further therapeutic advantage of a greater 
activity-toxicity ratio; while they are more 
toxic than thiouracil on a weight basis they 
are considerably less toxic in acute and in 
chronic experiments when administered in 
quantities calculated on the basis of equiva- 


Received for publication Oct. 10, 1945. 

1 The thiouracil derivatives recently synthesized by 
Roblin and coworkers [Anderson, G. W., Halverstadt, 
I. F., Miller, W. H., and Roblin, R. O. Jr., Studies on 
chemotherapy. X Antithyroid compounds. 5- and 6- sub- 
stituted 2-thiouracils, J. Am. Chem. Soc. (in press)], were 
made available for testing by Dr. Roblin and his associates 
of the American Cyanamid Company, Stamford, Conn. 
Tablets of 6-n-propylthiouracil were supplied by Dr. S. W. 
Hardy of the Lederle Laboratories, Inc., Pearl River, N. Y. 
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Myers, S. A. Levine, D. Merrill, R. Fitz, A. J. Lockhart, 
G. W. Thorn, J. H. Fay, H. Magendantz, D. Hurwitz and 
S. Proger for permission to include their private patients in 
this study. 

This work was supported in part by grants from the 
Committee on Endocrinology of the National Research 
Council and from the American Cyanamid Company. 
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lent anti-thyroid effect. A selected group of 
the more effective anti-thyroid compounds 
when tested in chicks likewise showed that 
these thiouracils were much more active than 
any other compounds hitherto investigated 
(6). 

In view of these considerations it seemed 
fitting to test the effectiveness of ethyl- 
thiouracil and propylthiouracil in human 
beings suffering from hyperthyroidism. The 
small doses which have proved to be effective 
and the favorable results which have been 
observed show that these compounds are well 
suited to clinical use. 


OBSERVATIONS 


The first clinical tests were made with 
ethylthiouracil. It was administered to four- 
teen patients in doses of from 20 to 100 mg. 
daily with the aim of determining the mini- 
mal dosage which would be uniformly effec- 
tive. This limited trial revealed a high order 
of activity, but observations on this com- 
pound were not extended further for two 
reasons: it proved to be a difficult substance 
to synthesize, and animal tests subsequently 
revealed the propyl derivative to be some- 
what superior both as to its antithyroid 
potency and as to its more prolonged action 
following a single dose. Subsequent observa- 
tions were therefore confined to propyl- 
thiouracil administered in the form of tablets 
containing 25 mg. each, given by mouth at 
intervals of 8, 12 or 24 hours. 

The pertinent clinical data on these two 
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compounds are summarized in Table 1. The 14 
patients treated with ethylthiouracil received 
the compound for periods of from one to 
seven months; subsequently the treatment of 
eight of these patients was continued with 
the propy! derivative. In 29 instances propyl- 
thiouracil alone was used, and thus its 
effectiveness was observed in a total of 37 
cases. For a period of two weeks one patient 
received isopropylthiouracil, a compound 
very similar in its properties to the ethyl 
derivative. 

Most of the patients were unquestionable 
examples of Graves’ disease; this diagnosis 
remained unestablished in Cases 1, 3, 6, and 
12. The diagnosis of hyperthyroidism with 
nodular or adenomatous goiter was made in 
Case 13. One or more thyroidectomies had 
previously been sustained by Patients 3, 
11, 26, 27, 31, 39, and 42. 

The methods of study and general manage- 
ment of the patients were similar to that used 
in former studies on thiouracil and _thio- 
barbital (3, 4). Eleven patients were under 
observation in the hospital when treatment 
was instituted; the others were ambulatory 
throughout. The only supplementary vita- 
mins given were those which were prescribed 
during hospitalization as a part of hospital 
routine. The various accessory food factors 
which have been claimed to influence drug 
toxicities were purposely avoided in order 
not to complicate the comparison between 
these and earlier compounds. 

Iodine therapy had been recently dis- 
continued in 13 instances, and failure to 
respond promptly was attributed to this 
factor in Patients 9, 10, 20, 24, 32 and 39; in 
Patients 26 and 27 there was no delay in 
response. 

The recovery of the patients so treated 
suffering from hyperthyroidism was similar 
in every regard to the familiar response to 
thiouracil. There were no significant varia- 
tions in the relative rates of improvement of 
the several symptoms, signs, and laboratory 
evidences of the disease from the pattern 
commonly observed with thiouracil. It is 
notable, however, that there was no instance 
of any of the serious reactions which some- 
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times complicate thiouracil therapy. 

The potency of these two antithyroid 
compounds is well illustrated by the rate of 
recovery following their administration in 
small doses. For example, 50 mg. daily of 
ethylthiouracil in Case 5 brought about 
symptomatic improvement in four days; in 
ten days reversion to normal rhythm of the 
associated auricular fibrillation occurred. 
The symptomatic recovery in Case 14 was 
equally rapid with 75 mg. daily. Propyl- 
thiouracil in a dose of 25 mg. once daily 
brought about a prompt relief of symptoms 
in Case 22; the basal metabolic rate fell from 
+43 per cent to +18 per cent, and the body 
weight increased from 40.9 to 47.3 kgm. 
(90 to 104 pounds) in 18 days. A weight gain 
of 8.6 kgm. (19 pounds) occurred in Patient 
29 during the first 24 days of treatment with 
50 mg. of propylthiouracil daily. Further 
convincing evidence of the antithyroid effec- 
tiveness of both substances was provided by 
the complete recovery of five of the six cases 
of thyrotoxic heart disease. Patient 9 had 
previously received iodine and had not 
responded satisfactorily before the treatment 
was changed to thiouracil. The other five 
patients experienced a complete restoration 
of normal cardiac function. 


DOSAGE 


One of the most difficult features in this 
type of investigation is the determination of 
the minimal dose of a compound for initial 
therapy which will be adequate in all cases 
to induce a prompt response. One manifesta- 
tion of this difficulty is to be observed in the 
many publications on the use of thiouracil 
wherein one observes that scant attention 
has been given to the matter; as a con- 
sequence very little new information con- 
cerning the optimal dose of thiouracil which 
should be used during the early weeks of 
treatment has come to light. During the 
clinical trials with thiobarbital nearly a year 
passed before it was suspected that the 
dosages being used were excessive. This error 
was fostered by too strict a comparison be- 
tween the experimental animal and man; 
thiobarbital had proved to be approximately 
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Additional diagnoses* and 
previous treatment 


Response 








75(33)100(14)50(14) 
20(35)40(49)0(28) 


100(42) 
50(30)0(281+) 


50(20)30(42)50(49) 


100(1/0) 


50(54)20(54)50(1/2) 
50(5)0(2)20(30)30(2/) 


50(49)75(56) 


30(19)60(3)30(8)60(47) 
30(14)0(4)50(119)0(5) 


60(18)0(4)75(119) 


75(71) [Thiouracil 


400(160+)] 


75(20) [Thiouracil 


300(47)]50(60) 
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Initial 
Pa, Age 
ial Age body 
oe ‘ane weight 
; ~  (kgm.) 
6-Ethylthiouracil 
35F 82.0 
2 61F 56.8 
3 50F 54.0 
4 28F 50.4 
5 60F 46.8 
6 S4F 49.5 
7 30F 59.0 
8 38F rN 
9 62M _ 82.7 
10 SSM 53.1 
11 O68F 44.0 


100(42)0(2)100(7) 
100(60) 


100(32) 
75(60)0(10) 


50(45)25(125 +) 
25(28)0(154+) 


50(43)0(4)25(102)0(30) 


50(116)0(60+) 
50(122)0(60+) 
50(152+) 
50(131)25(54) 


75(122+) 
50(/4) 


50(25)75(49)50(103)0 


50(184+) 
75(7)50(140+) 


75(50)150(63)75(43+-) 


75 
75 


( 
(14) 
25(153+) 


118+) 


75( 
75(53)0(14)75(50+) 


32)150(63)75(36+-) 


Anxiety state; ? hyperthyroidism. 


Initial response to thiobarbital 
good. (Ref. 4, Case 12.) 

Thyroidectomy 1925; rheumatic 
heart disease with failure; ? hy- 
perthyroidism. 

Partial response to thiobarbital. 
(Ref. 4, Case 9.) 

Previous toxic reactions to thiobar- 
bital and sulfadiazine. (Ref. 4, 
Case 4.) 

? Hyperthyroidism. 


Thyrotoxic heart disease. 
Iodine; thyrotoxic heart disease. 


Iodine; thyrotoxic heart disease. 


Thyroidectomy 1941. 

Anxiety state; cirrhosis of the liver. 

Pregnancy. 

Thiouracil 11 mo. Remission, 4 
mo.; iodine 5 mo. (Ref. 3, Case 
8.) 

Ethylthiouracil. 

Ethylthiouracil. 

Ethylthiouracil. 

Ethylthiouracil. 

E-thylthiouracil. 

Ethylthiouracil. 

Ethylthiouracil. 

Ethylthiouracil. 

Toxic adenoma. 

Thyrotoxic heart disease. 


Thyrotoxic heart disease. 


Iodine 3 wks. 

Thiouracil several times; febrile re- 
action. 

Fever and leukopenia from thiou- 
racil and thiobarbital. (Ref. 4, 
Case 13.) 


Todine. 


BMR fell; state un- 


changed. 


anxiety 


Response continued; remained well 
11 mos. without treatment. 

BMR fell; goiter developed; heart 
failure not improved. 


Continued response. 


Auricular fibrillation reverted in 
10 days. 


BMR fell with 60 mg.; no symp- 
tomatic improvement. 

None to 30 mg.; prompt response 
to 50 mg. 

Slow response until dosage in- 
creased. 

Delayed effect; responded to 
thiouracil; heart improved. 

No response in 20 days; good con- 
trol after thiouracil; heart nor- 
mal. 

Good response; urticaria; con- 
trolled by 0.4 gm. thiourea daily. 

No effect (Not thyrotoxic). 

Satisfactory response. 

Symptoms controlled in 4 days. 


Goiter developed with 50 mg. 
daily. 

Sustained remission, 5 mo. without 
treatment. 

25 mg. daily adequate for mainte- 
nance. 

Remained well with 50 mg.; sus- 
tained remission. 

Well maintained; complete recov- 
ery. 

Early myxedema with 50 mg. 
daily. 

Well controlled; pregnancy un- 
complicated. 

Well controlled. 

Prompt; hyperthyroidism returned 
when treatment was discontin- 
ued; adenoma removed. 

Prompt; all cardiac manifestations 
disappeared. 

Prompt fall in BMR. 

Symptoms controlled in 6 days. 

Somewhat delayed; 75 mg. pos- 
sibly inadequate. 

Delayed response. 

Marked effect in two weeks; thy- 
roidectomy. 

Completely controlled by 25 mg. 
daily. 


Prompt. 
Delayed; recurrence when discon- 
tinued; second response prompt. 
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THIOURACIL DERIVATIVES 


Initial 
doy _ re 
I * Age body Dosage 
tient v pera 2 
weight mg. (days) 
no. sex : 
(kgm.) 


25 SOM 36.3 


26 35M 78.1 


6-n-Pro pylthiouracil—Continued 


75(80)150(7)75(20+) 


5014+) 


75(14)50(104+) 


TABLE 1—Continued 


Additional diagnoses? and 
previous treatment 


Iodine; thyrotoxic myopathy; au- 
ricular fibrillation. 


Thyroidectomy 1943; febrile reac- 
tion to sulfadiazine and thioura- 
cil. (Ref. i.) 

Thyroidectomy 
weeks. 


1928; iodine 2 


Response 


Moderately rapid; normal cardiac 
rhythm in 3 wk.; complete re- 
sponse delayed. 

Prompt—no evidence of toxicity. 


Prompt despite previous iodine. 


Marked improvement in 4 weeks. 





28 8 56F 52.2 50(93+) Rheumatic heart disease. 

29. ~50OF 67.2 50(91+) Good response to thiouracil; remis- Prompt—8.6 kgm. weight gain in 
sion 18 mo. without treatment. first 24 days. 
(Ref. 3, Case 5.) 

300 53F 44.0 75(14)50(75+) Immediate improvement; further 

recovery slow with 50 mg. 

31 48F 82.0 50(46)75(36)50 Thyroidectomy 1943; severe ex- Hyperthyroidism controlled; eyes 
ophthalmos. unimproved. 

32. 53M 79.5 75(74+) Heart failure; iodine 1 year. Delayed. 

33 60M 65.4 = 75(62+) Peripheral vascular disease of legs; Prompt control of hyperthyroid- 
ophthalmoplegia; iodine 18 mo.; ism; eyes unchanged. 
none 5 wk. 

34 27F 49.5 75(65+) Pregnancy; iodine 3 mo. Slightly delayed. 

35 45F 49.5 75(51+) Two thyroidectomies. Prompt. 

36 =. 26F 56.3 75(61)50 Pregnancy. Rapid. 

3st. COSTE 52.2 75(52+) Anxiety neurosis. 

38 45M = 61.8 75(46+) Anxiety neurosis; iodine 10 days. Response began third week. 

39 = 30F 52.7 75(26-+) Thyroidectomy 1939; iodine 15 Moderately delayed. 
mo. 

40 76F 41.8 75(28+) Iodine several years; x-Ray treat- Delayed. 
ment 1942. 

41 44F 82.7 = 75(26+) 

42 44F 61.8 75(24+) Thyroidectomy Prompt. 


43 49F 55.4 


dose was administered. 


Moderately rapid. 


2 The dosages are expressed in mg. per day and the italicized figures in parentheses signify the number of days that 


3 The diagnosis in all cases was uncomplicated hyperthyroidism unless otherwise indicated. 


1.7 times as active as thiouracil in the rat 
(2, 5) whereas it later was clear that it is 
three or four times as active as thiouracil in 
man (4). In the cases of ethyl- and propyl- 
thiouracil the animal tests showed a potency 
about tenfold that of thiouracil and if this 
ratio were to hold for man the initial dose 
should be about 40 mg. per day. 

The data shown in Table 1 indicate that 
this estimate is a little too low. During the 
earlier trials the dosage of ethylthiouracil was 
changed frequently in order to establish a 
rough estimate of the required dosage. While 
some of the cases proved unsatisfactory for 
this purpose a fairly good approximation 
could be made. For example 50 mg. was 
adequate in Patients 4 and 5 while 20 mg. 
was not. Patient 7 continued to lose weight 


and to show a rising basal metabolic rate with 
30 mg. daily but recovered rapidly when the 
dose was increased to 50 mg. Patient 8 
responded definitely to 60 mg. daily but the 
rate of improvement was slow until the 
dosage was increased to 75 mg. daily. These 
limited data indicate that the initial dose 
of ethylthiouracil should be about 75 mg. 
daily. 

In view of these considerations propyl- 
thiouracil was usually given in a dose of 75 
mg. daily. In several instances the rate of the 
response seemed unduly slow, and for this 
reason Patients 19, 20 and 25 received 150 
mg. daily for a short period of time and this 
larger dose seemed to accelerate the rate of 
recovery in one instance (Patient 20). It is 
debatable whether the larger dose was 
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essential, for quite satisfactory control of 
hyperthyroidism occurred in the other 18 
patients given 75 mg. daily, in the four, given 
50 mg. daily and even in the one, given only 
25 mg. daily. While these observations permit 
a more accurate estimate of the proper dose 
of propylthiouracil than was possible in the 
case of the ethyl derivative the values 50 or 
75 mg. daily must be considered as ap- 
proximations only. It would seem that a dose 
of 25 mg. at eight-hour intervals while 
uniformly effective is probably not excessive. 
This conclusion is supported by the observa- 
tion that myxedema has seldom occurred 
with maintenance doses of 25 or 50 mg. daily. 

The estimation of the maintenance dose 
provides a useful index of the relative clinical 
effectiveness of antithyroid compounds. An 
inadequate dose permits hyperthyroidism 
to return; should excessive doses be con- 
tinuously administered manifestations of 
myxedema ensue and the thyroid gland 
begins to enlarge. 

The maintenance dose of these new 
thiouracil derivatives would appear to be 
25 to 50 mg. daily or about one third to two 
thirds of the initial dose. Thus far there has 
not been an instance when these maintenance 
doses seemed too small and only in a few 
instances have they appeared to be too large. 
Patient 1 developed a striking thyroid en- 
largement during the eighth month of treat- 
ment while receiving 25 mg. of propyl- 
thiouracil twice daily. The thyroid con- 
tinued to enlarge and to become more 
vascular when the dose was reduced to 25 
mg. daily. Patient 3 was similarly affected 
during the 4th month of treatment by 50 mg. 
of ethylthiouracil twice daily and Patient 10 
exhibited signs of myxedema while receiving 
50 mg. daily of propylthiouracil. An adequate 
maintenance dose of propylthiouracil proved 
to be 25 mg. daily in four instances. An 
interpretation of such a minimal maintenance 
dose is complicated, however, by the fact 
that the majority of patients undergo a 
complete remission sometime during the 
maintenance period, and no longer need any 
therapy whatever. Were this not recognized 
a very small dose might be credited as 
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responsible for continued health. The data 
at hand would, however, allow the pre- 
liminary estimate that the proper daily 
maintenance dose should be within the limits 
of 25 to 50 mg. 

This value, together with the estimate of 
the optimal initial dose, indicates that 
propylthiouracil (and probably also ethyl- 
thiouracil) is distinctly more active in man 
than thiobarbital and roughly five times as 
effective, on a weight basis, as thiouracil. 


POSSIBLE SIDE EFFECTS 


In this series of cases there occurred only 
one untoward reaction. In no other instance 
were any unpleasant subjective sensations 
noted as a result of therapy. This reaction 
occurred in Case //; after 42 days of treat- 
ment with 100 mg. daily of ethylthiouracil 
there developed a generalized pruritus. Ac- 
companying the irritation from scratching, 
or perhaps because of it, there appeared an 
urticarial eruption on the body and ex- 
tremities. The disturbance cleared after the 
drug was discontinued only to reappear when 
treatment was resumed. A similar reaction 
followed the subsequent administration of 
thiouracil and a much milder reaction from 
thiourea. Nevertheless, continued treatment 
with thiourea was possible without discom- 
fort. This patient had on previous occasions 
developed “‘hives”’ from the eating of certain 
fruits. A subsequent test with ethylthiouracil 
was not made. None of the 37 patients 
treated with propylthiouracil has experienced 
any untoward reaction.‘ 

More significant than the low incidence of 
side effects was the observation that these 
compounds were tolerated by patients who 
had previously reacted unfavorably to the 
administration of thiouracil or thiobarbital. 
Patient 5 had previously been seen to ex- 
perience four severe drug reactions; on two 
occasions there developed a febrile reaction 
during the administration of thiobarbital as 
previously reported (ref. 4, Case 4) and the 





4 Since this report was written 15 additional patients 
have been treated with propylthiouracil. Thus this com- 
pound has been given to a total of 52 individuals in thera- 
peutic dosages and no side effects have been noted. 
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patient had twice reacted with fever and an 
extensive skin rash from sulfadiazine therapy 
prescribed for recurrent acute pharyngitis. 
Ethyl- and later propylthiouracil were given 
to control the recurrent hyperthyroidism, 
but in view of the earlier reactions this was 
done with some apprehension. The disease 
was rapidly controlled and no evidence of 
sensitivity to either compound was manifest 
during 11 months of treatment. Patient 21 
had been treated in another country with 
thiouracil in an intermittent and seemingly 
unsatisfactory manner. After thiouracil had 
been discontinued and readministered several 
times a febrile reaction occurred; treatment 
was stopped, and a state of hyperthyroidism 
returned. Prompt control of the severe 
hyperthyroidism followed when propylthi- 
ouracil was given in a dose of 75 mg. daily; 
there was no untoward reaction of any kind. 
Unfortunately this patient chose to undergo 
a thyroidectomy in another hospital and 
could not be followed further. Patient 22 
(ref. 4, Case 13) had reacted with fever and 
leukopenia to thiouracil and later to thio- 
barbital. On each occasion therapy had to 
be discontinued and moderately severe 
hyperthyroidism returned. A dose of 25 mg. 
once daily of propylthiouracil was well 
tolerated and the metabolic rate fell to 
normal within a month. Finally, Patient 27, 
treated unsucessfully in 1942 with sulfa- 
diazine (ref. 6), which caused a toxic reaction 
accompanied by fever, developed a recur- 
rence of thyrotoxicosis following thyroidec- 
tomy. Thiouracil was given early in 1943 but 
treatment had to be discontinued on the 
tenth day because of drug fever (3). The 
persistent hyperthyroidism was subsequently 
fairly well controlled with iodine until the 
spring of 1945. Six weeks after iodine was 
discontinued hyperthyroidism of moderate 
severity returned; propylthiouracil in a dose 
of 25 mg. twice daily induced a satisfactory 
response without mishap. 

These four cases provide clear evidence 
that propylthiouracil is well tolerated even 
by persons proved to possess a_ strong 
tendency to allergic sensitivity. 


THIOURACIL DERIVATIVES 429 


COMMENT 


In view of the sensitivity reactions which 
sometimes attend the use of thiouracil and 
related antithyroid agents it has been ap- 
parent that efforts could profitably be 
directed toward reducing the incidence of 
these complications. One approach to the 
problem has been the simultaneous admin- 
istration with thiouracil of accessory food 
factors, especially those thought from animal 
experiments to be concerned with hema- 
topoiesis. Success with this method has not 
been notable to date. A second approach, the 
one upon which this report is based, has been 
to assay new compounds in animals in order 
to find substances with greater antithyroid 
effect but without a proportionally increased 
toxicity. Such studies led to the selection of 
ethyl- and propylthiouracil. 

It is to be realized that such studies may 
not provide a valid basis for the selection of 
new drugs, for unless greater potency is 
accompanied by greater selectivity of action 
no advantage will have been found. As there 
is at present no means of predicting the 
likelihood of human sensitivity reactions 
from animal experiments alone this method 
of selection must be followed by clinical trial. 
This procedure was notably successful with 
the sulfonamide series of drugs wherein 
increased therapeutic effectiveness was as- 
sociated with a decreased incidence of toxic 
reactions. 

As was anticipated from preliminary work 
in rats and in chicks, small doses of ethyl- 
and propylthiouracil have proved effective 
in controlling all the clinical and laboratory 
manifestations of hyperthyroidism. In the 
43 patients, eight of whom received both 
ethyl and propylthiouracil, there was but 
one toxic reaction; it was mild and disap- 
peared when the drug was discontinued. 
This is a much more favorable experience 
than we have had with thiouracil or with 
thiobarbital, and may indicate not only 
greater antithyroid potency for these new 
thiouracil derivatives but also greater specific- 
ity. While some observers using thiouracil 
have had equally favorable results in small 
series of cases this comparison with the use 
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of thiouracil and thiobarbital under similar 
experimental conditions indicates that these 
derivatives represent an improvement over 
the parent compound. This conclusion is 
reinforced by the observation that patients 
tolerated ethyl- and propylthiouracil well 
although showing sensitivity to thiobarbital 
or to thiouracil itself. The satisfactory 
response induced by these drugs in such small 
doses and with such a low incidence of toxic 
reactions appears to justify their further 
trial. 

It has been pointed out that an estimation 
of the minimal dose of an antithyroid com- 
pound which will be uniformly effective in 
the control of hyperthyroidism is most 
difficult. The two variables contributing to 
this difficulty are the individual differences 
in dosage requirement and the wide variation 
in the rate of response. Consequently it is 
not possible to state with accuracy the 
relative antithyroid activity of these new 
derivatives as compared with thiouracil. It 
has been the general impression that the 
initial dosage most commonly used i.e. 50 
or 75 mg. of propylthiouracil daily provides 
a less intense antithyroid action, as manifest 
by the rate and degree of the metabolic 
response, than the commonly used doses of 
thiouracil, from 0.4 to 0.6 gm. daily. Likewise 
the maintenance doses of propylthiouracil 
used have only rarely given rise to myxedema 
and thyroid enlargement. The clinical results 
have, however, been entirely satisfactory and 
even if it be true that larger doses would have 
caused a somewhat more rapid response 
little is to be gained from such a practice. It 
is possible that the avoidance of excessive 
dosage in this study has contributed to the 
favorable results. 


E. B. ASTWOOD AND W. P. VANDERLAAN 
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SUMMARY 


Two derivatives of thiouracil which had 
been found to be approximately ten times 
as active as thiouracil in animal tests have 
been used for the treatment of hyperthyroid- 
ism. Fourteen patients were treated with 
6-ethylthiouracil; eight of these and 29 others 
were given 6--propylthiouracil. The only 
side effect encountered was a single instance 
of an urticariai reaction from the ethyl 
derivative. It was estimated that 25 mg. of 
propylthiouracil at eight or twelve hour 
intervals is an adequate dose to restore 
metabolic equilibrium and that this state 
can be maintained by a daily dose of 25 to 
50 mg. It is concluded that these compounds 
are about five times as active in man as 
thiouracil and are superior to thiouracil for 
the treatment of hyperthyroidism. 
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SOME OBSERVATIONS ON THE QUESTION OF HYPOPARATHYROID- 


(SM OF DIENCEPHALIC ORIGIN 


[O THE EDITOR: 


HE PAPER of Nahum J. Winer on “‘Hy- 
"| poparathyroiaism of probable enceph- 

alopathic origin” in the Journal of 
Clinical Endocrinology 5 (2): 86-91 (1945) 
induces me to add the following remarks: 

Winer reports on a fundamentally impor- 
tant case of hypoparathyroidism with enceph- 
alographic evidence of cerebral damage 
particularly within the hypothalamic area. 
He says,: “This appears to be the first in- 
stance of hypoparathyroidism coincidental 
with apparent organic cerebral pathology.” 

I should like to draw the author’s attention 
to an article! of mine which appeared in 1928, 
and which obviously slipped his atten- 
tion. This article dealt with the case of a 
girl, aged 20, who was suffering from both 
tetanic seizures and disturbances to be re- 
lated to the diencephalic area. Three years 
prior to the onset of the tetanic manifes- 
tations the patient had had encephalitis 
lethargica. Apparently the hypothalamic le- 
sion was attributable to the preceding enceph- 
alitis, and on its part had given rise to the 
outbreak of tetany. In the following I shall 
reproduce a brief description of the case his- 
tory as given in my first report in the Medi- 
zinische Klinik. Vide also the reference to the 
“cerebral form of tetany,” as I termed it 
then in my text-book, The Diseases of the 
Endocrine Glands, London, E. Arnold, 1935, 
p. 240; and 1944, p. 234. 

The young girl in question was twenty 
years old. The family history and past history 
were negative. Three years earlier she had 
contracted encephalitis lethargica, as the re- 





Received for publication August 8, 1945. 

' Gedanken und Erfahrungen ueber Pathogenese und 
Behandlung endekriner Krankheiten (Tetanie, endokrin- 
cerebrales Fieber, Morb. Basedowii), Med. Klin. 24: 
685-688 (1928). 
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sult of which she had a bilateral reflex immo- 
bility of the pupils. Metabolic changes, 
pointing to a post-encephalitic hypothalamic 
lesion, were disturbances of the water and 
salt metabolism, resulting in a complete 
sodium chloride retention, and also a mark- 
edly low N-turnover, indicating a disturbed 
protein metabolism in the direction of the 
experimental findings of Leschke and Schnei- 
der who produced a damaging effect on pro- 
tein metabolism through irritation of the 
diencephalon (these observations were con- 
firmed by Freund and Grafe). 

For three years, 7.e., since the encephalitis, 
the patient had a fever (axillary temperatures 
up to 38° C.), indicating a disturbance of 
thermal regulation. Accordingly a post-en- 
cephalitic lesion in the region of the tuber 
cinereum or of diencephalic centres above the 
tuber had to be suspected. 

Investigation of the patient’s blood chem- 
istry revealed most striking fluctuations of 
calcium, potassium, magnesium, and sugar 
as well as of the dry blood residues from the 
normal average, a condition which might al- 
most be termed ‘“‘ataxy of the metabolism.” 
For example, the blood serum calcium varied: 
between 7 and 12 mg. per cent. After lumbar 
puncture the calcium value dropped from 
11.5 to 7.4 mg. per cent; the composition of 
the spinal fluid was practically normal and 
its pressure only insignificantly raised. In 
view of the fact that the calcium showed a 
definite tendency to fall to low values found 
with both latent and manifest tetany, I as- 
sumed that in certain circumstances the dis- 
turbed calcium regulation might even give 
rise to genuine tetanic seizures. As mentioned 
above the patient did not only exhibit meta- 
bolic changes, but also had pronounced ir- 
regularities of her body temperature, and al- 
most behaved like a poikilothermic and not 
a homeothermic individual. Whenever she 
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was exposed to external heat, her body tem- 
perature adapted itself, and the blood calcium 
dropped. Once, when the patient complained 
of pains in the legs, and an electric heat bath 
was applied, her rectal temperature rose from 
38 to 41°. This enormous rise in temperature 
resulted in a corresponding drop of blood 
calcium, and this produced an extraordinarily 
severe tetanic fit. Henceforth it was always 
possible to bring about latent or manifest 
tetany by heat application, whereas in the 
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intervals the patient did not even display 
signs of latent tetany such as Chvostek’s or 
Trousseau’s signs or increased irritability to 
electric stimulation. 

I think that this history yields sufficient 
evidence to assume a direct relationship of 
the tetanic seizures to a diencephalic lesion of 
post-encephalitic origin. 


HERMAN ZONDEK 


The Biccur Cholim Hospital 
Jerusalem, Palestine 
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ANNOUNCEMENTS 





THE SQUIBB AWARD 


The E. R. Squibb & Sons Award of $1,000.00 
was established in 1939, and was given first in 
1940 to Dr. George W. Corner, in 1941 to Dr. 
Philip E. Smith, and in 1942 to Dr. Fred C. 
Koch. A special committee of five members of 
the Association chooses an investigator or in- 
vestigators in the United States or Canada for 
one of the best contributions to endocrinology. 


THE CIBA AWARD 


The Ciba Award to recognize the meritorious 
accomplishment of an investigator not more 
than 35 years of age in the field of endocrinology 
was established in 1942, but no recipient was 
selected due to lack of time. The work cited 
may be either in the field of pre-clinical or 
clinical endocrinology. The Award is for 
$1,200.00. If the recipient should choose to use 
the Award toward further study in a laboratory 
other than that in which he is at present work- 
ing, the Award will be increased to $1,800.00. 
The option is left entirely to the recipient. 


Each. member has the privilege of making 
one nomination for each Award. A nomination 
should be accompanied by a statement of the 
importance of the nominee’s contributions in 
endocrinology and by a bibliography of the 
nominee’s most important publications, and 
reprints if possible. Five copies should be sent 
to the Secretary, Dr. Henry H. Turner, 1200 
North Walker Street, Oklahoma City, Okla- 
homa, not later than March 15, 1946. 


Cart R. Moore, President 
HENRY H. TurRNER, Secretary 


NATIONAL RESEARCH COUNCIL 
GRANTS FOR RESEARCH IN EN- 
DOCRINOLOGY 


The Committee on Research in Endocrin- 
ology, National Research Council, wishes to 
announce that requests for grants-in-aid during 
the fiscal period from July 1, 1946, to June 30, 
1947, will be received until February 28, 1946. 
Application blanks may be obtained by ad- 
dressing the Secretary, Division of Medical Sci- 
ences, National Research Council, 2101 Con- 
stitution Avenue, Washington 25, D. C. In ad- 
dition to a statement of the problem and re- 
search plan or program, the Committee desires 
information regarding the proposed method of 
attack, the institutional support of the in- 
vestigation and the uses to be made of the sum 
requested. No part of any grant may be used 
by the recipient institution for administrative 
expenses. 

The Committee makes grants-in-aid of re- 
search in the general field of experimental and 
clinical endocrinology. However, applications 
for support of research in the problems of sex 
in the narrower sense cannot be given favorable 
consideration, and investigators seeking sup- 
port in this field should direct their proposals 
to the Committee for Research in Problems of 
Sex of the National Research Council. The 
Committee on Research in Endocrinology, how- 
ever, will continue to give consideration to the 
support of studies of the effect of sex hormones 
on non-sexual functions, e.g., on general metab- 
olism and on the metabolism of steroid hor- 
mones. 


fbsteacts of 
CURRENT ENDOCRINE LITERATURE 


Editor: D. A. McGinty. Collaborators: F. A. DE LA BALZE, ISRAEL BRAM, CLARENCE D. DAVIS, ANNA FORBES, 
MURRAY B. GORDON, E. C. HAMBLEN, R. G. HOSKINS, JANET W. MCARTHUR, THOMAS H. MCGAVACK, J. R. REFORZO- 
MEMBRIVES, A. E. MEYER, E. C. REIFENSTEIN, JR., LEO T. SAMUELS, HAROLD WOOSTER, AND J. ZANARTU. 











PANCREAS 
Brush, J. M. 


Initial stabilization of the diabetic child. Am. 
J. Dis. Child. 67 : 429-444 (1944). 


The author describes in detail a regimen that 
he has developed since May, 1931 at New York 
Babies Hospital for treating previously untreated 
juvenile diabetic patients. He cites the results 
obtained by this regimen in 39 patients. The 
author summarizes his hypothesis and regimen as 
follows. Children with diabetes mellitus who have 
had no previous treatment are capable of recover- 
ing an appreciable capacity to regulate the level 
of blood sugar regardless of the severity of the 
symptoms when treatment is commenced, pro- 
vided the therapeutic regimen is directed toward 
the administration of insulin in such amounts as 
temporarily to relieve the islet apparatus of any 
contribution to the total insulin needed by the 
organism. The characteristic of submitting to the 
action of large and predictable amounts of 
exogenous insulin regardless of the apparent clin- 
ical severity of the disease has been termed in- 
sulin acceptance. Since maximal recovery, in 
terms of the amount of insulin required after 
stabilization, is achieved only when large 
amounts of insulin are administered during pe- 
riods of regulation and recovery, the beneficial 
role of therapeutically administered insulin is 
readily conceived in terms of substitution of the 
hypodermic injection for the productive effort 
of an exhausted islet system which, though tem- 
porarily incapacitated, can be expected to re- 
cover a large fraction of its original competence 
provided it is not constantly goaded by the driv- 
ing stimulus of hyperglycemia. Such substitution 
at a constant level constitutes insulin acceptance 
by the diabetic child as a probable total replace- 
ment mechanism. The regimen described is ap- 
plicable to children of all ages and in a wide 
range of clinical states and provides a practical 
working guide which by standardizing therapy 
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affords an opportunity for comparing one case 
with another; under favorable conditions the 
great majority of patients respond to it with 
striking uniformity. The patient is given a diet 
calculated on the basis of his age and weight; the 
diet so chosen is held constant during the period 
of intensive treatment with insulin and not al- 
tered according to his appetite. Hunger which 
develops during the adaptive period, after the 
disappearance of significant glycosuria, appar- 
ently represents a symptom of hypoglycemia 
rather than a true need for more food. After an 
interval of six to ten days during which the sub- 
ject’s daily requirement of insulin remains fairly 
constant at a high level (circa 60 to 70 units/100 
grams dietary fat), moderate or severe shock 
marks initiation of the period of functional re- 
covery. From this point on the rate of recovery, 
as measured by the decrease in the daily re- 
quirement of insulin, is so uniform as to be accu- 
rately predictable in the majority of instances. 
The similarity of clinical course, amounting vir- 
tually to reproducibility of therapeutic results, 
suggests the operation of physiologic and bio- 
chemical laws. The amount of insulin admin- 
istered is decreased at a prescribed rate, which is 
calculated to steer the patient through the rela- 
tively narrow channel between glycosuria and 
insulin shock during the ensuing days of improv- 
ing tolerance to carbohydrates and diminishing 
requirements of insulin. Mild shock, which is 
rarely disturbing to the child and never actually 
harmful, serves to indicate that enough insulin 
is being given. Improvement, once it has set in, 
may be terminated if the daily dose is reduced too 
abruptly because of the occurrence of severe 
shock; one loses ground by attempting to reduce 
the amount of insulin used as an end in itself. 
After hospitalization for 22 to 30 days the child 
is ready to be cared for at home, free from glyco- 
suria, essentially free from shock and in a stable 
state on a full maintenance diet controlled by a 
single daily injection of insulin of between two and 
eight units. This regimen is not expected to modify 
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the long term result in these patients, and it is 
recognized that within a year or two after the 
onset of symptoms most patients will come to re- 
quire more than 30 units of insulin a day, and 
many of them far more, regardless of the method 
by which they are treated in the early months 
after the onset. However, the author contends 
‘hat his regimen, by contrast with a number of 
ther methods of treating diabetic children, 
possesses certain advantages in that it holds the 
patient under close observation until he has 
reached a steady state, in that within this limit it 
confines him to the hospital a minimal length of 
‘time and in that it stabilizes his requirement of 
insulin at the lowest level compatible with 
efficient metabolic economy.—E£.C.R., Jr. 


ENGELHARDT, H. T., AND V. J. DERBES 


Tumefaction of subcutaneous fat following the 
injection of insulin. A chemical and histologic 
study. Am. J. M. Sc. 207: 776-781 (1944). 


In a 12-year-old child tumefaction of both 
deltoid regions appeared after about thee years of 
daily injections of unmodified insulin. After the 
lesions had increased slowly in size for six years a 
mass of material histologically indistinguishable 
from normal fat was removed by biopsy. De- 
tailed chemical analyses of this material and of 
fatty tissue removed from the abdominal pan- 
niculus of an individual who had met sudden 
death were compared. There was very little dif- 
ference in the non-diabetic and diabetic patients 
except that the diabetic fat was higher in un- 
saponifiable matter and phosphatids. The au- 
thors favor the hypothesis that the phenomenon 
of tumefaction is due to a local physiologic as- 
similatory effect of the insulin, with localized fat 
retention.—E.C.R., Jr. 


HANDELSMAN, M. B. 


Factors influencing the return of tolerance for 
glucose in middle-aged obese diabetics. Am. 
J.M. Sc. 208: 15-24 (1944). 


An analysis was made of the carbohydrate 
tolerance of 55 ambulatory diabetics reporting 
to the Long Island College Hospital, following 
dietary management. All of the patients were 
markedly obese and over 40 years old at the on- 
set of the diabetes. In the analysis, the blood 
and urine sugar levels, the response to the oral 
glucose tolerance test of Exton-Rose and the 
change in weight were evaluated. They conclude 
that: 1) obese patients who are over 40 years of 
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age when glycemia and hyperglycemia first ap- 
pear should be treated at once by strict dietary 
restriction aiming for reduction in weight, for 
disappearance of glycosuria and for a physiologic 
blood sugar level; 2) when such a regime is fol- 
lowed a remarkable return of tolerance to carbo- 
hydrate may occur; 3) to induce such a return of 
tolerance strict cooperation of the patient in 
following the diet is imperative; 4) when dietary 
management is not instituted in such patients 
until they have lost weight from neglect of treat- 
ment, ability to regain carbohydrate tolerance 
becomes permanently impaired; and 5) obese pa- 
tients who have neglected treatment for many 
years are very difficult to manage unless they can 
be induced to lose weight by following a dietary 
regime. The authors believe that a kinetic view- 
point must be maintained toward these cases. 
The most important factors diminishing the 
ability of a patient to regain carbohydrate toler- 
ance are: 1) lack of proper weight reduction; 
2) delay over a period of years in treating the pa- 
tient; 3) poor cooperation by the patient in fol- 
lowing the weight-reducing regime; and 4) onset 
of the diabetes at an early age.—E.C.R., Jr. 


KENNEDY, W. B., AND F. D. W. LUKENS 


Alloxan diabetes. Am. J. M. Sc. 207: 550 
(1944). 


Rabbits were made diabetic by the intravenous 
administration of alloxan (200 mg. per kg. body 
weight). Ten animals which survived exhibited 
moderately severe diabetes (blood sugars ranged 
from 300 to 700 mg. per cent). Between 15 and 70 
per cent of the calculated available dietary glu- 
cose was excreted in the urine; but the nitrogen 
excretion of the fasting diabetic rabbits was not 
significantly increased over that in the normal 
rabbit. The islands of Langerhans showed early 
widespread necrosis which progressed to atrophy. 
Although an elevated blood urea nitrogen was 
found at death in two rabbits, renal lesions (ob- 
served by others) were absent.—E.C.R., Jr. 


LERMAN, J. 


Insulin resistance. The réle of immunity in its 
production. Am. J. M. Sc. 207: 354-360 
(1944). 


The blood from six patients with insulin resist- 
ance was examined by one or more of the follow- 
ing tests: a) ring precipitin, b) passive transfer, 
and c) biologic antagonism and was found by one 
or more of these tests to contain insulin antibod- 
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ies. The author concludes that: 1) antibodies to 
insulin appear to be antihormonic, 2) insulin re- 
sistance is dependent upon the appearance and 
concentration in the body of antibodies to insu- 
lin, 3) the return of normal insulin sensitivity is 
dependent upon the disappearance of the im- 
mune response, 4) the repeated administration of 
insulin, rather than its omission, offers a means 
for overcoming insulin resistance, 5) antibodies 
to insulin simulate antibodies to other hormones 
by being hormone-specific rather than species- 
specific, and 6) since patients recovering from 
insulin resistance usually become severe diabetics 
requiring 50 to 60 units of insulin daily, it is sug- 
gested that this represents the level of complete 
diabetes.—E.C.R., Jr. 
Martin, H. E., D. G. SIMONSEN AND N. H. 
HOMANN 


Time-activity curves of globin insulin with 
clinical applications. Am. J. M. Sc., 208: 
321-332 (1944). 


From studies on 36 patients the authors make 
the following observations concerning globin in- 
sulin: 1) the duration of action (dose of 10 to 80 
units) varied with the dose and the severity of 
the diabetes, but in general was 14 to more than 
24 hours—average 18 to 19 hours; 2) the peak of 
activity occurred between the 6th and the 10th 
hours; 3) the activity began within one hour of 
injection but increased slowly for the first three 
to five hours; 4) the time-activity function for a 
given dose was intermediate between regular and 
protamine zinc insulins as to duration and to 
total carbohydrate-handling ability; 5) the most 
satisfactory control of the blood sugar level of 
14 patients receiving globin insulin (? in the 
morning) occurred when the patients were given 
a light breakfast, a mid-afternoon feeding, and in 
some instances a bedtime feeding; 6) globin in- 
sulin maintained fair to good control (except for 
occasional upsets) of the majority of 16 outpa- 
tients; 7) globin insulin has the following ad- 
vantages: a) it allows better contro! of patients 
who are having severe nocturnal reactions with 
protamine zinc insulin, b) it allows better con- 
trol of patients who are receiving before break- 
fast both regular and protamine zinc insulin (in- 
jected singly or combined), c) it has more car- 
bohydrate-handling ability than protamine, 


with an earlier peak of action, and d) it is a clear 
solution which obviates mixing; and 8) globin 
insulin has the following disadvantages: a) it has 
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too low an hourly carbohydrate-handling ability 
to cover the diet in most severe diabetics who 
take over 50 units; b) it has too short a duration 
of effect to cover the nocturnal insulin require- 
ment of severe diabetics, and c) in an occasional 
patient it causes burning when _ injected.— 


EC R., It. 


MILLER, H. C., R. D. JoHNson anp S. H. Dur- 
LACHER 


A comparison of newborn infants with eryth- 
roblastosis fetalis with those born to diabetic 
mothers. J. Pediat. 24: 603-615 (1944). 


The histories and clinical data of 20 infants 
born to diabetic mothers at the New Haven Hos- 
pital, the Boston Lying-in Hospital and the 
New York Hospital are compared with those of 
36 infants with erythroblastosis fetalis studied at 
the New Haven Hospital. The somatic and 
visceral changes are similar: an increased normo- 
blastemia, extensive extramedullary erythropore- 
sis, an hypertrophy of the heart, hyperplasia of 
the islands of Langerhans, adrenal enlargement, 
edema, macrosomia, and a tendency to hemor- 
rhage in all the tissues of the body. Two striking 
differences between the two groups were found: 
infants with erythroblastosis fetalis frequently 
have enemia and jaundice and the Rh factor in 
the mother’s blood is negative; whereas, infants 
born to diabetic mothers rarely have anemia or 
jaundice and the distribution of the Rh factor in 
their mothers is similar to that in the population 
at large. The relationship of the Rh factor in the 
mother to the similarities and differences in these 
two groups of infants is discussed.---E.C.R., Jr. 


OPPENHEIMER, M. J., AND F. C. MANN 


The intralobular pancreatic circulation. Gas- 
troenterology 3: 218-226 (1944). 


Casts of the circulation of the pancreases of 
dogs, cats, rabbits, guinea-pigs and white rats 
were made by intra-arterial injections of neo- 
prene or neoprene mixtures followed by harden- 
ing with alcohol and the digestion of extravascu- 
lar tissue with hydrochloric acid. The capillary 
bed was so great that the cast of the vascular tree 
thus obtained resembled the intact organ very 
closely when seen macroscopically. Widespread 
anastomoses were noted between acinar arteri- 
oles and also between recipient capillary regions, 
thus insuring ‘‘adequate circulation under widely 
varying circumstances.” Islets varied consider- 
ably in size and were placed entirely on the arte- 
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rial side of the circulation. Blood may reach the 
acini directly or by way of the islet tissue, as dis- 
sections beginning at the interlobular arteries 
and ending at the intralobular capillaries have 
shown.—T7.H.McG. 


PARATHYROID 


CoBurn, D. E. 
Severe osteitis fibrosa cystica with parathyroid 
tumor; report of case of 15 years’ duration. 
Am. J. Surg. 66: 252-258 (1944). 


A severe case of generalized osteitis fibrosa 
cystica due to parathyroid adenoma is reported, 
the tumor being located in the superior medias- 
tinum. The case is remarkable in that the pa- 
tient’s symptoms date back over a period of 
nearly sixteen years during which time she suf- 
fered no less than four fractures and one opera- 
tion for kidney stones. The skeletal involvement 
was extensive and included both patellas, a site 
which has not been previously reported. Her 
postoperative convalescence was marked by a 
fracture of the right femur, suggesting that in 
the postoperative care of these patients precau- 
tionary splinting might be applied to bones of 
the extremities which are extensively involved 
until some degree of recalcification has occurred. 
—Author’s Summary. 


THYROID 


BRAM, I. 


Thyroid disease in youngsters under age six- 
teen; comments on a series of 1,200 cases. 
Arch. Pediat. 61: 300-310 (1944). 


During a period of 33 years, the author has 
observed a series of nearly 17,000 cases of thy- 
roid disease, of which approximately 1200 (7%) 
occurred in children under age sixteen. The author 
gives a general account of the disease in children 
and concludes: 1) The disease (with and without 
goiter) differs from that in adults; treatment alse 
differs since surgery is rarely required. 2) Dif- 
ferential diagnosis of thyroid disease in children 
is not easy since many conditions to be excluded 
(e.g. paroxysmal tachycardia, anemia, anxiety 
neurosis, undernutrition, primary heart disease, 
chorea, intestinal parasites) alter the basal meta- 
bolic rate, and since congenital defects (cysts or 
‘“‘nop-eyes’’) may be present. 3) Hypothyroidism 
and hyperthyroidism are not necessarily associ- 
ated with goiter, and vice versa. 4) The etiologi- 
cal factors in simple sporadic goiter in children 
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are heredity, faulty dietetic and hygienic habits, 
local or general infections, and a singular incapac- 
ity of the thyroid to meet the requirements of 
growth and development. 5) Once discoverable 
etiological factors are eliminated, the specific 
medicament of hypothyroidism and sporadic sim- 
ple goiter in children is not iodine but thyroid 
substance. 6) The hyperthyroidism of exophthal- 
mic goiter (Graves’ disease) is not due to goiter 
but to a constitutional neuroendocrine dysfunc- 
tion in which the thyroid gland is not etiologi- 
cally, but sequentially implicated. The etiologi- 
cal factor in the average case appears to be a 
congenital predisposition (Graves’ constitution) 
upon which is superimposed an exciting cause in 
the form of a psychic trauma, an infection, con- 
tinued tension or overwork. 7) Since exophthal- 
mic goiter is a psychosomatic syndrome, psycho- 
therapy is a major factor in treatment within a 
broad regime of patiently applied therapy.— 


BO Ry It. 


Brucu, H., AND D. J. MCCUNE 


Mental development of congenitally hypothy- 
roid children; its relationship to physical de- 
velopment and adequacy of treatment. Am. 
J. Dis. Child. 67 : 205-224 (1944). 


The authors have examined the effect of ade- 
quate treatment with thyroid hormone as judged 
by physical progress on the mental development 
of congenitally hypothyroid children. Their 
evaluation is based on a review of the lierature 
and on longitudinal studies of 23 children (7 
boys and 16 girls) who attended the Vanderbilt 
Pediatric Clinic of the New York Babies Hospi- 
tal. These children were selected on the basis 
of: a) adequate data for appraisal, b) unequivocal 
diagnosis based on physical response to thyroid 
hormone treatment and its withdrawal. Deter- 
minations of skeletal height, bone age, serum 
cholesterol and urine creatine were found to be 
of value in making the diagnosis. Retardation 
of bone age of more than six months was pres- 
ent in only five cases at the time their mental 
status was determined. Thirteen children were 
under one year of age, the youngest was three 
months of age, four children were between 
one and three years of age, and six were 
more than three when therapy was started. 
Mental development of these patients was evalu- 
ated by psychometric testing at intervals. Two 
patterns of progress were observed: 1) develop- 
ment following closely the lines of expected 
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progress; and 2) arrest of development at a low 
level. Physical development, particularly skele- 
tal maturity, was related to the age at the be- 
ginning of and the adequacy of treatment; men- 
tal development, on the contrary, progressed 
more or less independently of treatment and 
tended to become.arrested in children of low in- 
telligence. Six cases are presented in detail. The 
authors conclude: 1) although there is a distinct 
relation between early, adequate treatment and 
subsequent physical development, a comparable 
relation is absent, or at most highly imperfect, 
with respect to mental attainment; 2) the intel- 
lectual inferiority presented by many congeni- 
tally hypothyroid children is not in all cases due 
to lack of thyroid hormone, but in some instances 
at least is due to a concomitant defect in cere- 
bral development which cannot be modified by 
glandular treatment; 3) in other cases, however, 
retarded growth of the brain may be due to post- 
natal lack of thyroid, and hence early diagnosis 
and treatment is important; 4) the functional de- 
velopment of congenitally hypothyroid children 
before treatment supplies an index of their capac- 
ity for future mental development, since those 
with the capacity for good intellectual develop- 
ment are much less retarded than those whose 
subsequent progress will be poor; 5) the prognosis 
for intellectual development must be guarded in 
advance of therapeutic trial; and 6) too vigorous 
use of thyroid therapy can have distinctly un- 
desirable consequences, since deterioration of 
performance quantitatively measurable by psy- 
chometric tests and serious disorders of behavior 
may occur when excessive amounts are admin- 
istered.—F.C.R., Jr. 


Cunstey, L: C. 


Observations on the absorption, apparent vol- 
ume of distribution and excretion of thiourea. 
J. Clin. Investigation 23 : 856-858 (1944). 


In suitable normal subjects, the blood, urine, 
stools, and milk were analyzed for their content 
of thiourea at periodic intervals following a test 
dose of 1000 mg. of thiourea. Urea and thiourea 
clearances were simultaneously performed. From 
these data, attempt was unsuccessfully made to 
estimate the total body water. In the course of 
the experiments it was found that the renal clear- 
ance of thiourea is very close to that of urea; 
that thiourea enters the cerebrospinal fluid, 
probably slowly; that the concentration of thio- 
urea in serum and in breast milk is nearly the 
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same; that when single doses of 1000 mg. cf 
thiourea are given by mouth, about 25 per cent 
cannot be recovered; and that none of the in- 
gested thiourea appears in the feces within three 
days following its administration —T7.H. McG 


Cuu, J. P. 


The influence of thyroid on pregnancy and 
parturition in the rabbit. J. Endocrinol. 
4 (2): 109-114 (1945). 


Unlike Krichesky (1939) the author finds 
that the thyroid gland is necessary for normal 
gestation in the rabbit. If thyroidectomy was 
performed at an early stage of pregnancy re- 
sorption and abortion of the embryos occurred, 
while if the operation was performed at a late 
stage of pregnancy stillborn young were de- 
livered. When pregnancy was induced in thy- 
roidectomized rabbits the embryos were either 
resorbed or aborted or prolongation of gestation 
resulted owing to retention of fetuses. The new- 
born fetuses of thyroidectomized animals were 
usually dead. Thyroidectomized rabbits fed 
with desiccated thyroid following the operation 
gave normal viable litters in two out of four 
cases. Superfecundation was successfully in- 
duced in thyroidectomized rabbits by injecting 
pituitary gonadotrophin immediately after 
coitus. The large number of embryos thus pro- 
duced was usually resorbed. Resorption could 
be prevented by administration of desiccated 
thyroid started immediately after mating. The 
author concludes that the thyroid hormone is 
essential in maintaining the vitality of the em- 
bryos. The prolongation of pregnancy is as- 
sumed to be due to over-production of estrogen 
in the absence of the thyroid. This is thought 
to be due to an increase in the production of fol- 
licle stimulating hormones of the pituitary 
gland.—L.T.S. 


Datton, A. J., H. P. Morris anp C. S. DuBNIK 


Changes in the organs of female C3H mice 
receiving thiourea. J. Nat. Cancer Inst. 5: 
451-454 (1945). 


Thiourea was added to the diet of virgin 
C3H mice when they were 11 months of age. 
The animals were maintained on this regimen 
until they developed spontaneous mammary 
cancer, when they were killed and the ovaries, 
uteri, adrenals, and thyroids studied histo- 
logically. The thyroids showed the expected 
hyperplasia, red blood cells were found within 
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their follicles, and a granular, greenish yellow 
pigment appeared in the cytoplasm in the distal 
portion of the follicular cells. No changes were 
seen in the uteri, but a general degeneration of 
the follicles and ova was noted in the ovaries, 
and there was a decrease in the osmiophilic 
material of the adrenal cortices.—Courtesy 
Cancer Research. 


GABRILOVE, J. L., M. J. KERT AND L. J. SOFFER 


The use of thiouracil in the treatment of pa- 
tients with hyperthyroidism. Ann. Int. Med. 
23: 537-558 (1945). 

Thiouracil was employed in the treatment 
of 51 patients with hyperthyroidism and in three 
patients with non-toxic goiter. During the first 
four to six weeks of treatment the patients were 
hospitalized and given thiouracil in a dosage of 
0.4 to 1.0 gm. After discharge, the dosage of 
thiouracil was reduced to 0.1 or 0.2 gm. daily 
and the patients followed in the outpatient de- 
partment. Thiouracil was continued for a vari- 
able length of time, the longest period of con- 
tinuous treatment being ten months. Thirty- 
three of the patients with hyperthyroidism (29 
cases of primary hyperthyroidism and four of re- 
current hyperthyroidism) were treated success- 
fully with thiouracil. Three patients with hyper- 
thyroidism were successfully prepared for op- 
eration with thiouracil. Four patients were 
classified as showing lack of response to thi- 
ouracil. Three of these patients received the 
drug for no more than 30 days; in the fourth, 
the dosage of thiouracil had to be sharply 
reduced because of leukopenia after an initially 
favorable response, and the B.M.R. rose again. 
These patients were operated upon successfully 
after preparation with iodine. Severe toxic reac- 
tions forced the discontinuance of thiouracil 
therapy in 11 cases. Thirty-one per cent of the 
patients developed some toxic manifestation. 
Conjunctivitis was observed in 5 cases; edema, 
1; drug fever, 4; leukopenia, 1; and agranulocy- 
tosis, 6. One case of agranulocytosis was fatal. 
Liver and kidney function tests remained nor- 
mal throughout the course of treatment. In the 
authors’ opinion, the indications for the use of 
thiouracil therapy are: (1) Preparation of io- 
dine-fast patients for surgery; (2) Treatment 
of individuals with hyperthyroidism, in whom 
for some reason surgery is deemed hazardous; 
(3) Treatment of cases of recurrent hyperthy- 
roidism who have been operated upon twice or 
more.—J.M. 
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LAHEY, F. H., E. C. BARTELS, S. WARREN AND 
W. A. MEISSNER 


Thiouracil—its use in the preoperative treat- 
ment of severe hyperthyroidism. Surg., 
Gynec. and Obst. 81: 425-439 (1945). 


Clinical observations on 190 severely hyper- 
thyroid patients prepared for operation with 
thiouracil are reported. It was found that ap- 
proximately one day of treatment with 0.6 gm. 
of thiouracil was required for each percentage of 
elevation in the basal metabolic rate. Patients 
treated previously with iodine required a 
slightly longer period of treatment to return the 
metabolic rate to normal. Patients whose hy- 
perthyroidism was of no more than two to three 
months’ duration responded more quickly to 
treatment than did those whose disease had been 
present for a longer time. In the earlier patients 
prepared for operation with thiouracil alone, a 
troublesome surgical complication was encoun- 
tered. The thyroid gland proved to be extremely 
friable, rendering hemostasis so difficult that 
it was sometimes impossible to do a sufficiently 
radical thyroidectomy. This difficulty was over- 
come by administering iodine during the three 
week period immediately before operation. For 
two weeks iodine and thiouracil were adminis- 
tered simultaneously and during the final week 
iodine alone was given. In patients adequately 
treated with thiouracil the pulse and blood 
pressure remained constant during operation, 
and postoperative reactions did not occur. 
Toxic reactions developed in 11% of the pa- 
tients. These consisted of: granulocytopenia, 9 
patients; fever, 7; skin eruption, 4; scleredema, 
2; and swelling of the salivary glands, 1. Four 
of the patients with granulocytopenia devel- 
oped agranulocytic angina and one patient died. 
Seventy-seven glands resected from this group 
of patients were subjected to pathological 
study. It was not possible to distinguish a thi- 
ouracil-treated specimen from a hyperplastic 
gland which had no previous thiouracil therapy. 
When iodine was used in conjunction with thi- 
ouracil the majority of specimens showed his- 
tologic evidence of involution. —J.M. 


PupPEL, I. D., H. T. Gross, E. K.. McCormick 
AND E. HERDLE 


The rationale of calcium, phosphorus and 
vitamin D therapy in clinical hyperthyroid- 
ism. Surg., Gynec. and Obst. 8: 243-265 
(1945). 
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Besides an extensive review of the pertinent 
clinical and experimental literature, the authors 
present studies on the effects of calcium, phos- 
phorus and vitamin D therapy on the calcium 
balance of 11 patients suffering from hyper- 
thyroidism. An average loss of 459 milligrams 
of calcium per day occurred in these patients 
maintained on a low calcium intake (averaging 
474 mgm. per day over a period of 90 days). A 
positive calcium balance averaging 352 mgm. 
per day was achieved in the patients given an 
adequate intake of calcium from various 
sources (averaging 2410 mgm. per day over a 
period of 81 days). Retention occurred whether 
the calcium was fed or given parenterally. Simi- 
lar changes occurred in the phosphorus bal- 
ance. Calcium gluconate, calcium lactate with 
drisdol, intravenous calcium chloride, and dical- 
cium phosphate with viosterol were adminis- 
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tered to groups of patients as supplements to 
the high calcium and high phosphorus diets. 
All proved effective in maintaining retention of 
calcium and phosphorus, but dicalcium phos- 
phate with viosterol promoted 200-1000% 
greater retention than did any of the other 
forms. The ordinary hyperthyroid patient re- 
quires about two grams of calcium per day to 
maintain positive calcium balance. This is at 
least twice the optimal calcium requirement for 
normal adults. Three grams daily is a more ade- 
quate amount to restore depleted calcium. 
Phosphorus requirements are similarly in- 
creased. The authors have been impressed by 
the smooth postoperative course and absence of 
thyroid storms exhibited by their patients who 
have received adequate calcium, phosphorus 
and vitamin D in addition to the older preop- 
erative regimen.—J.M. 
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hypoparathyroidism, 326 
hyperparathyroidism, 160 
hypoparathyroidism, 86* 
accommodation of nerve in, 160 
diencephalic origin, 431* 
probable encephalopathic origin, 86* 
pseudohypoparathyroidism, metabolic effects 
of calciferol in case of, 326 
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tetany treated with massive doses of Vitamin 
D, 361 
Parathyropituitary syndrome, 160 
Pavatrine, essential dysmenorrhea, its treat- 
ment with, 357 
Penicillin, in treatment of infections in diabetes, 
199 
Pheochromocytoma, case report, 396* 
Phosphatase, acid, in carcinoma of prostate, 
116, 159 
Phosphorus, metabolism of, 367* 
Pigmentation, endocrine origin of, 138* 
Pituitary body 
acromegaly, xanthoma diabeticorum, 193 
adenoma, coincidental with adenomas of 
islet-cells and parathyroid glands, 232* 
adrenotrophic hormone, 117 
anterior, 117 
cachexia, therapy with corticotropic hor- 
mone, 195 
Cushing’s syndrome, pathogenesis of, 241 
cytology 
response with low intake of iodine, 116 
effect of adrenotropic hormone, 177 
hyperplasia, 42* 
dysfunction, 160 
gonadotrophins 
titres in urine of eunuchs, 203* 
hypopituitarism 
associated with epilepsy, 119* 
following head injury, 119* 
insulotropic principle, 247* 
necrosis, in obstetrical shock associated with 
cortical necrosis of kidney, 243 
preparations 
insulotropic principle, 247* 
posterior pituitary, comparative action of 
in the third and fourth stages of labor, 
356 
therapy in pituitary cachexia, 195 
Simmonds’ disease 
therapy, 239 
with methyl! testosterone linguets, 363* 
Plasma proteins, electrophoretic analysis in 
hyperthyroidism and hypothyroidism, 244 
Practice of medicine, 57 
Pregnancy, see also Labor 
Addison’s disease and, 242 
diabetes mellitus and, 59, 197 
hirsutism in, 242 
hyperthyroidism and, 161 
influence of thyroid on, 438 
ovarian, 115 
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ovary 
excision of, 60 
tests 
bitterling, 53* 
pregnandial, 407* 
South African frog, 195 
therapy 
with ovarian hormone, 60 
with thiourea, 359 
toxemia 
effect of dihydrotachysterol on, 356 
vaginal cornification phases in, 34* 
Pregnandiol, see also Steroids 
test, value of in pregnancy, 407* 
Pregneninolone, therapy, in functional dys- 
menorrhea, 357 
Progesterone, absorption of pellets 38* 
Prolactin in treatment of menstrual disorders,* 
132 
Propylene glycol, menstruum for the adminis- 
tration of steroid hormones, 241 
Prostate gland 
carcinoma 
relation to serum acid phosphatase, 116 
therapy 
with androgens, 157 
with stilbestrol, 159 
Pruritus 
senile 
therapy with testosterone propionate, 412* 
vulvae, postmenopausal, 355 
Psychodynamic aspects of functional dysmenor- 
rhea, 116 


|’ aia stricture of, due to lymphogranu- 
loma venereum, treated with estrogen, 
301* 
Relaxin 
content in blood serum, 113 
formation of, 59, 112 
Retina, changes associated with diabetes and 
with hypertension, 289 
Rh factor, relationship in infant to mother, 436 


emen, staining of 286* 
Sex 
disorders 
precocity, 184* 
with virilism and adrenal cortical tu- 
mor, 355 

organs, accessory, 238 
psychology, of human hermaphrodites, 239 
relations, 57 
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Shock, produced by epinephrine, effect on body 
temperature and water content, 237 

Sickling trait and eunuchoid habitus, 110* 

Simmonds’ disease, see also Pituitary body 
post-traumatic 

therapy with methyl testosterone linguets, 
363* 
therapy and case report, 239 

Skin, relation of endocrine glands to, 326 

Sperm 
chronic hemospermia, origin and treatment 

with estrogen, 266* 

Sterility, 56 
endocrine factors in, 194 
female, 241 
male, 60 
management of, 194 
membranous dysmenorrhea asa factor in, 194 
relationship of glycogen to problems of and 

to ovular life, 241 
Standards, normal, in the treatment of young 
persons with diabetes, 290 
Steroid hormones, see also Estrogen, Pregne- 
ninolone, Progesterone and Testosterone 
analysis of human urines for, 291* 
17-ketosteroids, assay of, 60, 156 
estimation of, 156 
in virile women, 356 
propylene glycol, menstruum for administra- 
tion of, 241 
methylated, creatinuria due to, 243 
tuberculous infection, enhanced in guinea pig 
by, 337* 

Stilbestrol, see also Diethylstilbestrol 
influence on lactation, 239 
therapy 

in advanced breast cancer, 194 
in carcinoma of prostate, 159 
in gonococcal vulvovaginitis, 356 
Struma ovarii, clinical significance of, 112 
Sugar, tolerance, effect of prolonged physical 
inactivity on, 238 
Sulfonamide, treatment of gonococcal vulvo- 
vaginitis, 356 


4 peesriel basal, relationship to cyclic 
variations in quantity of cervical mucus, 
116 
Terminology, 56 
Testis 
atrophy, in case of gynecomastia, 113 
Leydig-cell 
failure of, 1* 
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preparations, clinical use of, 115 
Seminiferous tubules, 1* 
Testosterone 
effect on 
nitrogen balance in thyrotoxicosis, 161 
renal functions in man, 288 
methyl 
therapy, in post-traumatic Simmonds’ dis- 
ease, 363* 
metrotrophic action of, 356 
propionate 
effect on losses incident to inadequate 
dietary intake, 327* 
therapy, in angina pectoris, 305* 
in endometriosis, 114 
therapy, in recurrent mammary cancer, 242 
in senile pruritus, 412* 
Tetany, idiopathic, case of with epilepsy, 147 
Theca interna, hyperplasia of with hirsutism, 
158 
Thiobarbital, in the treatment of Graves’ dis- 
ease, 345* 
Thiouracil, 245 
causing cretinism in rats, 161 
chaiuges in the treatment of toxic goiter pro- 
ducea by, 361 
derivatives of greater activity in treatment of 
hyperthyroidism, 424* 
effect on human tissues, 403* 
on provein-bound plasma iodine, 181* 
hyperthyroidism and, 245, 273*, 358, 360 
its use in the preoperative treatment of 
severe hyperthyroidism. 439 
observations on 78 thyrotoxic 
treated with, 259* 
preoperative preparations of patients with 
severe hyperthyroidism, 357 
unusual reactions following the use of, 359 
use of in the treatment of patients with 
hyperthyroidism, 439 
Thiourea 
analysis of effect in pregnancy and on the 
development of offspring of the rat, 359 
experimental observations on normal sub- 
jects, 438 
changes in the organs of female C3H mice re- 
ceiving 438 
Thymus 
extract of and acetylcholine, 160 
influence of adrenal extirpation upon, 237 
Tropic or trophic?, 113 
Thyroid gland 


* 


patients 
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antithyroid agents 
paraxanthine, 217* 
tetramethylthiourea and diethylthiourea, 
210* 
therapy, 245, 360 
thiobarbital in the treatment of Graves 
disease, 345* 
thiouracil derivatives of greater activity, 
424* 
cretinism, induced in rats by thiouracil, 161 
cytology, fluorescent and histochemical reac- 
tion of, 160 
diabetes and, 359 
disorders of 
in children, 107* 
protein-bound plasma iodine in, 181* 
dysfunction, aspiration biopsy in the evalua- 
tion of, 244 
excision of influence on the prominence of the 
eyes in the guinea pig and in man, 358 
exophthalmos, the influence of thyroidectomy 
in guinea pigs and in man on, 358 
hyperthyroidism 
carbohydrate metabolism in, 244 
changes in the treatment of produced by 
thiouracil, 361 
creatinuria in, 161 
effect of testosterone in, 161 
electrophoretic analysis of plasma proteins 
in, 244 
exophthalmic goiter ia children, 360 
medical management of, 358 
modifications of carbohydrate metabolism 
in, 244 
neurocirculatory asthenia, 
Graves’ disease, 245 
pregnancy and, 161 
rationale of calcium, phosphorus and vita- 
min D in clinical, 439 
self-induced, methods of detecting, 359 
therapy 
preoperative, with thiouracil, 357 
with thiouracil, 358 
with thiouracil in 78 cases, 259* 
thiobarbital as an antithyroid agent in the 
treatment of, 345* 
thiouracil in the control of, 245, 273* 
use of thiouracil in the treatment of pa- 
tients with, 439 
hypothyroidism, cardiovascular system in, 
236 
in childhood, 437 
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congenital, mental development in, 437 
electrophoretic analysis of serum in, 244 
low iodine intake, 116 
physiology of, 162 
preparations, experiences with the use of, 359 
feeding of and diabetes, 118 
treatment of congenital hernia with, 245 
influence of on pregnancy and parturition in 
the rabbit, 438 
Tuberculosis 
diabetes and, 195 
enhancement of in guinea pig by steroid 
hormones, 337* 


i po 
analysis 


for 17-ketosteroids in diabetics, 220* 
in pediatrics, 195 
for steroid substances, 291* 
excretion of substance stimulating adrenal 
cortex, 236 
titres of gonadotropins of aged eunuchs, 
203* 
iterus 
endometriosis, therapy with testosterone pro- 
pionate, 114 
endometrium, hyperplasis, 99* 
functional bleeding 
therapy with ovarian hormone, 60 
intermittent contractions of in the process of 
labor, 288 
metrotrophic action of testosterone, 356 
spasmolysant action of magnesium ions on 
tetanic contractions of, 288 
tumors 
carcinoma of endometrium, relationship to 
granulosa-cell tumors, 158 
fibromyomas, 115 


— 


Yaw contents of newborn, 157 
cornification phases in pregnancy, 34* 
diseases of, treatment with natural and syn- 
thetic estrogen, 60 
mucosa, artificial, 157 
Vaginal smear 
in cancer of the uterus, 40* 
in pregnancy, 34* 
Virilism, see also Adrenal, cortex, tumor 
of the adult woman, 356 
due to adrenal carcinoma, 156 
17-ketosteroids in, 356 
sex precocity, adrenal cortical tumor, 355 
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Vitamin D, parathyroid tetany treated with saan tag cenieragy syndrome, hem- 
massive doses of, 361 orrhage in adrenals, 58 

Vitamin E, in menopause, 355 Women, fertility of, 155 

Vulva, pruritus of, postmenopausal, 355 

Vulvovaginitis, gonococcal sulfonamide and anthoma diabeticorum, in gigantism-acro- 
stilbestrol therapy in, 356 megalia syndrome, 193 
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